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Topics of the Month 


Sea chemical industries 


HE gloom generated by the increasingly serious shortage 

of raw materials from conventional sources is occasion- 
ally lightened by visions of the wealth as yet largely untapped 
lying in or on the fringe of the sea. It is calculated that the 
sea contains 50 million billion tons of dissolved materials 
and that 99°,, of the sea water salts consist of the chloride, 
sodium, sulphate, magnesium, calcium, potassium, carbonate 
and bromine ions. In last month’s INTERNATIONAL CHEMICAL 
ENGINEERING we described how a large industry has been 
built up based on the extraction of two of these ions, bromine 
and magnesium, from the sea. In the same issue we pub- 
lished a summary of Bonniksen’s paper on the manufacture 
of alginates from seaweed. We hope that these two articles 
will inspire chemists and, more particularly, chemical en- 
gineers, to wrest more and more of its treasures from the 
sea to compensate man for the depletion of his dry land 
reserves of minerals and other raw materials. 

Faith in the possibilities of seaweeds to yield chemicals led 
to the formation in Scotland some years ago of the Scottish 
Seaweed Research Association who recently, at their Institute 
for Seaweed Research, Musselburgh, opened a semi- 
technical chemical laboratory for the development of pilot- 
scale processes for producing chemicals from seaweed. 
Besides alginic acid, the Institute is investigating three other 
seaweed chemicals: Mannitol, used widely in the chemical, 
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pharmaceutical, petroleum and paint industries; laminarin, 
a valuable source of glucose; and fucoidin, a substance 
which has not yet been isolated in quantity in the pure state 
so that its possible uses are not yet known. This research is 
described in the May issue of our contemporary, Manu- 
facturing Chemist, by Dr. E. T. Dewar of the Institute of 
Seaweed Research. He calculates that from the 1,000,000 
tons of fresh sublittoral brown seaweed which could be 
harvested annually from the Scottish coastline alone, the 
following tonnages of chemicals could be extracted: Alginic 
acid 30,600, mannitol 10,800 and laminarin 8,640. No 
figure is given for fucoidin because, as mentioned, a workable 
extraction procedure has yet to be devised. However, it is 
calculated that more than 4,000 tons of fucoidin is present in 
1,000,000 tons of brown seaweed. 


In a country so short of raw materials as Great Britain, 
a really great effort should be made to extract the wealth of 
the sea in ever-increasing quantities, whether it be elements 
like bromine and magnesium or alginates and other chemicals 
from seaweeds. Given only a quarter of what has been lost 
in the East African groundnuts scheme, we are sure that 
British chemical engineers could enlarge our embryonic sea 
chemical industries to really impressive proportions. Never 
was a time more opportune for such a venture. When are 
we going to stop discussing the difficulties and make a 
start ? 
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Wanted: a million tons of sulphur 


OME people think that shortages can be made into sur- 

pluses simply by talking about them. Thus, when the 
sulphur crisis hit us there was a belief that if only an Inter- 
national Sulphur Committee was set up and talked long 
enough there would be no more crisis. Of course, this is 
false reasoning and muddled thinking. What the optimists 
were really hoping for was a bigger allocation of sulphur 
for this country. Well, we have got a slightly bigger alloca- 
tion and not all the grim prognostications of Mr. Harold 
Wilson, then President of the Board of Trade, will come 
true ... yet. Britain’s second quarter allocation of 95,000 
tons of American brimstone means that, in general, users 
should be getting 80 to 90°, of their total 1950 consumption 
of sulphuric acid, but that the superphosphate industry will 
continue to get only enough to keep going at its present 
level of two-thirds of capacity, a sour prospect for firms 
like Fisons who have built new fertiliser plants based on 
brimstone acid. 

To return to the International Sulphur Committee. All 
its deliberations have added not a pound of sulphur to world 
supplies and little that it says in its report, published last 
month, is new either from the technical or economic view- 
point. The free world, states the report, will be at least 
1,000,000 tons short of sulphur this year and this makes it 
essential that not only should production of brimstone be 
maintained and, if possible, increased, but that everything 
must be done to produce and use other sulphur-bearing 
materials, to conserve sulphur and substitute other materials 
for it, and to control domestic distribution and use. The 
final recommendation is something new. It is a sharp 
reminder to any country which is not controlling and 
rationing sulphur and sulphuric acid to do so quickly, a not 
unreasonable request, bearing in mind that control has 
been instituted in the U.S., the world’s biggest source of 
sulphur. 

The committee make two other recommendations which 
deserve especial attention. Firstly, recognising that the 
biggest source of sulphur other than brimstone is pyrites, 
they urge all countries supplying plant and equipment for 
mining and processing pyrites to hasten its manufacture 
and delivery. Thus the production of pyrites mining 
equipment and of pyrites-burning sulphuric acid plants 
must be given top priority and should no more suffer from 
raw material shortages than armament production itself. 

The committee’s second important recommendation is 
that every country concerned should furnish, not later than 
October 31 next, a report of progress made in implementing 
any or all these recommendations. This request is very 
important, because it forces countries to make public the 
extent of their effort to overcome the sulphur crisis—and 
publicity is usually a wonderful stimulant to action. 


Allocations 


 S eraorehe gs publication of the International Sulphur 
Committee’s report, came the announcement that this 

body has proposed to member Governments a possible 
scheme for equitably distributing sulphur supplies for the 
rest of this year. This is welcome news and shows that, 
after making recommendations for increasing supplies, the 
committee is actually tackling the more immediate problem 
of a fair share-out of what is now available. Obviously, 
if present uncertainties are to be dispelled, consuming 
countries must know what allocations of sulphur to expect 
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for at least the rest of 1951. 
final decision on allocations will be the base period of 
consumption to be taken as a yardstick, the use to which the 
material is to be put, the availability of sulphur- ~bearing 
material other than brimstone, the trend of consumption in 
various countries, the conversion programmes now under 


Factors which will influence the 


way and the specific demands of defence. Members of the 
Sulphur Committee are Australia, Belgium, Brazil, Canada, 
France, Italy, New Zealand, South Africa, the United 
Kingdom and the U.S.A. By now these countries should 
have replied to the committee’s proposals and a concrete 
scheme should soon be announced. 


Sulphuric acid economy 


VERY user of sulphuric acid can help to overcome the 

present shortage, not necessarily by thinking up new 
ways of producing it or of materials to replace it, but simply 
by doing everything possible to conserve it. There is a 
close resemblance between the present sulphuric acid short- 
age and the fuel crisis of 1947. Then there was a great 
campaign to encourage savings in the use of coal and it was 
surprising how much was and is being saved by simple 
economies. Of course, when coal was 20s. a ton, there was 
no incentive to use it carefully and when shortages and high 
prices came, there was ample scope for economies. Similarly 
with sulphuric acid. For years it has been so cheap that 
careless and wasteful use has been tolerated without protest. 
There is, we contend, as much scope for economy in its use 
as there was with coal five years ago. This is confirmed by 
a few conversations with chemical manufacturers. One 
manufacturer told us that in his works a chemist had been 
detailed to do nothing but ensure the maximum economies 
in sulphuric acid use. Within a fortnight a saving of 20°, 
had been achieved, with the result that the present cuts have 
left production unaffected. This is one concrete example and 
there are probably many more. Rigid economy will go far 
to stretch available acid supplies and this should be the 
watchword of every user, large and small. To ensure the 
widest publicity for acid economy we shall be glad to publish 
details of acid-saving schemes and we invite users who have 
instituted them to send us details. 


Thirteen years of chemical industry progress 


HE expansion of the British chemica! industry between 

1935 and 1948 is statistically detailed in Preliminary 
Report 146 of the 1948 Census of Production covering the 
chemical trade, published recently by the Board of Trade. 
This does not include coal-tar products, dyestuffs, fertilisers, 
disinfectants, insecticides, drugs and pharmaceuticals, which 
have been dealt with in separate reports. 

In the 13 years under review, the value of the industry's 
gross output iricreased fivefold, from £36,650,000 in 1935 
to £180,622,000 in 1948. The tremendous impetus given 
to the industry by the war is shown by the increase in value 
from £44,295,000 in 1937 to £122,380,000 in 1946. In 
1935 there were 340 establishments employing 46,134 
workers with a net output of £416 per person, whereas in 
1948 there were 473 establishments employing 95,220 
workers with a net output of £765 per person. 

The war years saw the emergence of several Government 
agencies devoted to chemical manufacture and, of the 473 
establishments existing in 1948, 15 were Government- 
owned, employing 2,759 workers. Contrary to the accepted 
idea of such establishments, only about 15°(, of these are 
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described as administrative, technical and clerical staff, 
whereas in private firms, about 30%, of all employees come 
under this heading. In 1948 the 2,759 Government em- 

ees were paid £1,020,000. The 92,448 employees of 
private industry received £35,168,000. 

A further illustration of the expansion of the chemical 
industry is found in the figures for capital expenditure in 
1948. The amount spent on new buildings, including 
extensions, etc., but excluding site values, was £2,400,000. 
Plant, machinery and vehicles, new and second-hand, 
acquired during the year cost £14,451,000. Plant and 
equipment disposed of during the year was valued at 
£923,000. 

The explosives and fireworks trade, which is analysed in 
Preliminary Report 145, more than doubled the value of its 
gross output, from £7,128,000 in 1935 to £18,569,000 in 
1948. The number of employees also doubled, and the 
24,911 workers of 1948 had a net output per person of £438, 
compared with the value of £293 per head of the 12,628 
employed in 1935. This increased total output was achieved 
by fewer firms, 49 in 1948 compared with 53 in 1935. 
Capital cost of new buildings acquired in 1948 was £94,000, 
and of plant, machinery and vehicles, new and second-hand, 
£538,000. 


Chemical patents 


OR the chemist one of the most important changes in 

patent law brought about by the Patents Act of 1949 is 
that product claims need no longer be confined only to the 
process of manufacture. Better protection for a chemical 
invention is thus made possible while lessening the possible 
need for extensive research. Another important modification 
is that an inventor who has inadvertently drawn his claims 
too widely will be able to remedy this error, subject to 
certain safeguards and conditions, without expensive litiga- 
tion and the possible revocation of his patent. These and 
other patent reforms were explained to members of the Fine 
Chemicals Group of the Society of Chemical Industry by 
Dr. J. G. Fife at a meeting in London recently. Several 
interesting points were raised and answered in the discussion 
which followed the paper. One questioner mentioned that 
lack of utility was a ground for alleging invalidity of a patent 
and it was explained that while this was true it was necessary 
to distinguish between patent utility and commercial utility ; 
the former merely implied something which worked or 
fulfilled the promise made. 

Another questioner asked what should be done if a claim 
was made for a substance with a chemical structure which, 
after the specification had been filed, was found to be wrong. 
This error, it was pointed out, would probably not be serious 
provided the public had not been misled. However, if 
structure was in doubt, it was best to confine description to 
physical properties and indicate only the probable structure. 

In reply to another point, Dr. Fife said that the discovery 
towards the end of the life of a patent of new uses for the 
product or process claimed would not provide a good case 
for obtaining an extension of the term of the patent. The 
problem of drawing up a claim widely enough to provide 
adequate protection evoked several questions and the lec- 
turer said that if a sufficiently wide range of examples was 
described in the specification, reasonably wide claims could 
be secured. This did not mean, however, that it would be 
possible, say, to claim the use of lithium aluminium hydride 
for the reduction of all the esters that could be found in 
Beilstein ! 
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Pest poisons and precautions 


HE organo-phosphorus insecticides and the dinitro- 

ortho-cresol weedkillers are chemicals of immense value 
in agriculture, and their increasing use is undoubtedly help- 
ing farmers to produce more food. They have the un- 
fortunate disadvantage, however, of being highly toxic to 
man. Since 1946, for instance, seven agricultural workers in 
Great Britain have died from DNC poisoning contracted 
during the spraying of the chemical on cereal crops. Three 
non-fatal cases of parathion poisoning have also been re- 
ported in Great Britain. These incidents, combined with 
the alarming news from the U.S. that no fewer than 198 cases 
of parathion poisoning had occurred up to September 1950 
caused an outcry against these chemicals which led to the 
Minister of Agriculture appointing a Working Party, under 
Prof. S. Zuckerman, F.R.S., to ‘ make recommendations for 
the promotion of the safety of workers in the agricultural use 
of substances which are toxic or harmful to human beings.’ 
This body has now made its report and its most important 
conclusion is that until harmless alternatives are found the 
use of dinitro weedkillers and organo-phosphorus insecticides 
must continue. Bearing in mind the hazards of these sub- 
stances this must have been a difficult recommendation to 
make. But the obvious value of these chemicals to the farmer 
clearly proves it to be the right recommendation. To ban these 
substances would have been a bitter setback to the develop- 
ment of vitally-needed pest control chemicals. 

Having decided that these substances must continue to be 
used, the Working Party recommends safe handling pro- 
cedures for these chemicals. Some of these are the re- 
sponsibility of the insecticide and weedkiller manufacturer. 

The labels of containers should bear the words ‘ Deadly 
Poison ’ in large clear type, a concise statement of the dangers 
and precautions to be taken, antidotes where known, and an 
indication of the purposes for which the product is to be 
used. The Working Party considers it dangerous to print 
so much on a label that the vital message cannot be under- 
stood almost at a glance. Moreover, labels should be of 
a permanent kind and recommendations as to labelling 
should be given legal effect so that agricultural departments 
have power, where appropriate, to enforce them by in- 
spection. 

It is further suggested that in organo-phosphorus insecti- 
cides a strong colour should be introduced during manu- 
facture, similar to the bright yellow colour of DNC, so that 
discoloration of protective clothing would be clear warning 
of contamination. The design of spouts should be such 
that there is no danger of splashing when the liquid com- 
pound is poured into the spray tank. As far as possible the 
materials should be bulk handled and mixed before spraying 
by a responsible worker. 

The subject of protective clothing is given full attention. 
For mixing, spraying and tractor spraying without air- 
conditioned cab the minimum requirements are overall, 
rubber boots, gloves and apron, hood and eye-shield. For 
indoor work a respirator may be necessary. The Working 
Party reports that the ideal protective clothing—one which 
is impervious to chemicals while allowing ventilation to the 
body of the wearer—does not exist. Clothing which is com- 
pletely impervious would cause the worker to collapse from 
excessive heat, especially as spraying takes place in early 
summer when the weather may be warm, the hazards 
greater and protective clothing more than ever necessary. 
The Working Party recommends that research should be 
undertaken to find a suitable protective material and also a 
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lightweight respirator to give complete protection against 
inhalation of DNC and parathion dusts, fumes and smoke in 
enclosed spaces. Protection is afforded by Home Office 
civilian duty masks and certain types of commercially avail- 
able respirators, but these are unnecessarily heavy. 

The report also recommends that no worker should be 
engaged on spraying operations while suffering from any 
minor complaint, and in no case should he work more than 
ten hours a day nor more than six days a week. Adequate 
washing facilities near the scene of operation and supervision 
and instruction of all workers handling these chemicals can 
also do much to safeguard health. It is suggested that 
medical practitioners and hospitals should be warned when 
spraying operations are to be undertaken on farms in their 
vicinity, so that they may be prepared to deal with possible 
cases of poisoning. 

Finally, the report draws attention to the fact that there is 
no legal prohibition on the sale of dinitro and organo- 
phosphorus formulations to the general public and recom- 
mends that, except for winter washes made up in small 
concentrations, their sale should be restricted to chemists. 
This would not prevent farmers who wish to buy their 
supplies by retail from doing so. 


Bicentenary of nickel 


HIS year marks the 200th anniversary of the discovery 

of nickel. It was in 1751 that the Swedish scientist, 
Cronstedt, obtained a sample of ore and succeeded in 
separating from it a metal previously unknown to science. 
He named the newly discovered metal ‘ nickel.’ Until the 
beginning of the 20th century—in fact, well into this century 
—nickel was little appreciated and less sought after. To 
geologists, it was a metal which is twice as abundant in the 
earth’s crust as copper, zinc and lead combined. To 
civilisation, until comparatively recent times, it might just 
as well not have existed. 

In their recently published annual report for 1950, a year 
in which they established the record figure of 256,410,543 Ib. 
for nickel deliveries, the International Nickel Co. of Canada 
Ltd. take the opportunity to recall that nickel’s usefulness 
today is due primarily to the Canadian nickel industry. 
Over the past 30 years it has pioneered in research and 
development work looking to the application of nickel to 
the many and diverse products of our industrialised society. 
Simultaneously, it has taken world leadership in the 
production of nickel. 

Built and continually expanded on the economic founda- 
tion of market demand, Canada’s nickel producing capacity 
has been available for, and diverted to, military needs in 
three great periods of national emergency in our time. 
That capacity gave Canada, the United States, the United 
Kingdom and their Allies overwhelming nickel superiority 
in World Wars 1 and 2. It is giving the free world similar 
nickel superiority in the current crisis. 


German brewery plant 


HE West German brewery plant industry is one of the 

few industries which has not only regained its pre-war 
rate of output but exceeded it. The value of output in 1950 
amounted to D.M. §0,000,000, compared with D.M. 
27,500,000 in 1936, for example. As output has risen, so 
has the proportion of exports to total sales. Last year the 
value of exports comprised 33°, of total sales, compared with 
27°% in 1936. Holland, France and Belgium have been the 
main importers of German brewing machinery since the war. 
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Further increases in production and in exports are now 
hampered by the shortage of coal and constructional 
materials. Thick iron sheets and thin plates are particularly 
scarce, according to trade sources. Delivery periods have 
lengthened to six months. 

The industry’s recovery has been facilitated by its ex- 
clusion from the reparations and dismantling programmes 
of the Allied High Commission. Its most serious handicap 
resulted from the division of Germany into West and East; 
49% of the industry is located in the Soviet zone. The 
largest plants, including Holstein and Kappert in Dortmund, 
Enzinger Union in Mannheim, and Seitz in Bad Kreuznach, 
are in West Germany, however. 

Since the war, manufacturers claim to have developed 
brewery and cellerage machines of greater efficiency and 
lighter weight than formerly. The details of these new 
developments will not be revealed until the machines are 
shown at the German Brewery Fair in Munich, to be held 
from September 24 to October 7. 


New Zealand fertiliser projects 


EW ZEALAND is turning to its vast potential resources 

of hydroelectric power as a means of overcoming the 
shortage of sulphur for the manufacture of superphosp hates, 
upon which its agriculture is largely based. Farmers’ 
organisations are prominent among those urging the Govern- 
ment to initiate schemes for the production of phosphatic 
fertilisers by electric power by processes such as have been 
developed in the U.S. Among such processes for the heat 
treatment of raw rock phosphate is one known as the calcium 
magnesium phosphate process, which yields a fertiliser with 
a slightly higher phosphate content than superphosphate. 
Another process which has been suggested as suitable for 
New Zealand, produces deflyorinated phosphate by calcining 
phosphate rock with silica sand in the present of water 
vapour. 


Geothermic power 


HE Lardarello geothermic power project in Italy which 

utilises natural steam, seems to have inspired plans for 
a similar undertaking in Iceland. The Hafnarfjordur 
Municipal Electric Light and Power Works has for some 
years conducted drillings for steam power at Krysuvik, a 
hot-spring tract about 25 km. from the town, with the object 
of obtaining sufficient subterranean steam for electric power 
development. Difficult geological formations caused some 
trouble in the beginning but now sufficient steam power has 
been located for the planning of a power plant up to 3,000 
kwh. The drillings will be continued and the Krysuvik 
plant may be only the first of a number of geothermic power 
plants in Iceland. 

Two systems are under consideration: (1) to pipe the 
steam directly to the turbine after separating the water, after 
which it is conducted to a steam condenser; (2) to pipe the 
steam into a boiler in which its heat would serve to generate 
new steam with less pressure for use in the turbine, after 
which it is conducted to a steam condenser. At Lardarello 
the subterranean steam is used in three ways: In a back- 
pressure turbine coupled to an alternator and exhausting 
into chemical plant; in condensing turbines; and in con- 
densing turbines supplied directly with a steam-gas mixture. 

The utilisation of geothermic energy wherever possible 
will make a notable and much-needed addition to the world’s 
power resources and the Iceland experiment will command 
much interest. 
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EFFLUENT TREATMENT AND DISPOSAL 


The quickening trend towards stricter iegal control of the treatment and disposal of industrial waste liquors is 
iMustrated by the recently introduced Rivers (Prevention of Pollution) Bill which gives greater powers to River 
Boards to control the composition and disposal of factory effluents. The problem is an acute one for the chemical 
and process industries where the volume of liquors handled is far greater than in most other industries. To help 
promote a sound approach to the problem we present in the following pages a general survey of treatment 
methods followed by a description of some of the modern plant now available. Sedimentation, one of the most 
important treatments described in the following review, is the subject of a separate article in this issue. 














A Survey of the Problem and Methods 
of Effluent Treatment 


By G. T. Colegate, B.Sc., A.I.M. 


HE rapid industrial development in 

this country during the last century 
brought with it the problem of disposing 
of large volumes of industrial waste pro- 
ducts. In this densely populated country, 
the problem was recognised by govern- 
ments of the day as one of first importance 
and studies were made of the effect of 
various wastes discharged by industry and 
methods evolved to render them less 
harmful. 

Among the important factors which led 
to action being taken to reduce the amount 
of damage done by industrial wastes were: 

(1) The deleterious effect which many 

such wastes have on sewage-disposal 
systems if they are discharged into 
the public sewer. 

Since much of our drinking water 
comes from natural surface waters, 
the pollution of such waters renders 
their purification more difficult than 
it otherwise would be. 

Damage to the property of riparian 
landowners. 

(4) The poisoning of fish and plants in 

the rivers. 

A further factor which is, perhaps, 
assuming increasing importance today is 
the effect of contaminants on the aesthetic 
value of streams and lakes. Some, such 
as dyes, may cause marked changes in 
colour, while others may cause frothing, 
etc. 

It is surprising in what low concen- 
trations certain substances begin to have 
an effect on the operation of various types 
of sewage disposal systems. For example, 
as little as 1 p.p.m. of chromate may affect 
the operation of percolating filters and the 
digestion of sludge. Cyanides in a similar, 
or slightly greater, concentration, interfere 
with both the processes mentioned, as well 
a with the activated sludge treatment. 
Copper is a fairly common constituent of 
industrial wastes and it has been shown 
that as little as I p.p.m. may interfere with 
the operation of the attivated sludge process. 


Flocculating chamber and sludge rakes of a Dorr Clariflocculator 
(see p. 269 for full description). 


In a similar way, very small quantities 
of polluting substances in streams may 
lead to the poisoning of fish and other 
plant and animal life. For example, it has 
been shown that as little as 0.1 p.p.m. of 
cyanide in stream water is sufficient to kill 
rainbow trout after } hr. exposure. In 
the case of chromium, the same fish will 
live for about 60 hr. in a concentration of 
20 p.p.m. Copper is particularly dan- 
gerous to fish life and concentrations little 
in excess of I p.p.m. have been shown to 
be toxic. Zinc is also dangerous to fish 
life in very low concentrations. 

Another most important manner in 
which pollution interferes with the life in 
streams and rivers is in interfering with 
the process of ‘ self-purification.’ By this 
is meant the ability of the plant and lower 
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animal life to cope with a certain amount of 
organic pollution themselves and thus 
keep the water reasonably pure. If such 
organisms are poisoned, their good work 
ceases. 

Considerable progress has been made, 
both in the study of the action of various 
obnoxious substances on animal and plant 
life in surface waters and on sewage 
systems, and treatment methods have been 
developed suitable for many of the major 
classes of effluent. However, the problem 
is by no means completely solved. Nor is 
it likely to be for some time to come, for 
practically all industries have some waste 
to discharge, many in considerable volume, 
and each case needs to be considered on 
its own merits. 

The tremendous variety of trade wastes 
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which require attention makes the problem 
a very difficult one. The long list of 
different of trade waste includes acids 
from the pickling of metals, cyanides from 
the electroplating industry, chromates from 
leather tanning, phenolic compounds from 
the gas industry and organic compounds 
from the many branches of the food 
industry. 

In the past some types of waste have 
received much more attention than others, 
and not only is the method of treatment 
fairly well established, but information is 
available on costs of the treatment. Costs 
of waste waters treatment are often very 
difficult to estimate unless the proposed 
treatment method has reached th~ stage of 
industrial application or, at least, has got 
to the pilot-plant stage. 

It is proposed in this paper to review 
briefly the potentially deleterious effects of 
industrial wastes, to discuss the various 
treatments for dealing with them and to 
outline the specific problems which 
confront some of the major industries. 

It is quite clear from the trend of legis- 
lation that more and more pressure will be 
put on the factory owner to prevent him 
discharging noxious wastes into sewers and 
streams. A new Act of Parliament has 
recently been laid before the House of 
Commons called the Rivers (Prevention of 
Pollution) Bill. This will make it an 
offence to permit ‘ poisonous, noxious or 
polluting’ matter to enter streams or 
impede the flow of water. It is the River 
Boards, set up under the River Boards 
Act of 1948, which will determine standards 
for effluents in their own territory. 

In many cases it would pay the factory 
owner to give very much more attention to 
the question of what waste is likely to be 
produced when deciding on the adoption 
of a new process, since in many instances 
waste treatment is by no means a cheap 
operation and a process which produces 
a large volume of deleterious waste pro- 
ducts may founder as an economic pro- 
position. In most cases, of course, the 
industrialist has to deal with an existing 
problem and therefore has no choice in 
the matter, apart from deciding which 
particular method of treatment to adopt. 


Types of effluent 


It is not easy to classify the different 
types of industrial waste water, on account 
of their complexity, but one method which 
has been used is that of the Royal Com- 
mission on Sewage Disposal which, during 
the early years of the present century, 
made a comprehensive study of treatment 
methods. This Commissiom divided 
effluents into the following three classes: 

(1) Those in which the contaminant was 

in the form of suspended matter, 
either organic or inorganic, and 
which were more or less free from 
contaminants in solution. 

(2) Those which contained polluting 

substances both in suspension and 
solution. 





(3) Those in which the contamination 

was largely present in solution. 

It may be thought that suspended 
matter of a relatively inert nature would 
be comparatively harmless, though, in fact, 
it may be deposited on the bed of rivers 
and streams and kill off the organisms 
which are normally found there. On the 
other hand, it is no doubt true that it is 
the substances in solution which cause the 
most extensive damage and may result in 
the large-scale poisoning of fish and plant 
life and in rendering river water unfit for 
consumption by animals. Apart from 
actual poisons, substances which reduce 
the oxygen content of the water may 
adversely affect the plant and animal life. 


Disposal methods 

There are three main ways of getting 
rid of industrial waste waters: 

(a) By discharge into the public sewer; 

(6) By discharge into surface waters, 

such as the sea, rivers, streams or 
lakes; and 

(c) By the use of soakaways. 

The first two are, of course, the most 
widely used and comparatively little use is 
made of the third. Which of the three 
methods is chosen will depend in the first 
place on the location of the factory in 
question. A factory located on the coast 
may choose discharge into the sea as being 
the simplest in its particular case and the 
method which would in many instances 
necessitate the least difficult form of treat- 
ment of the waste prior to discharge. In 
many cases, there is choice between dis- 
charge into a river and discharge into a 
sewer. The decision will often be to use 
the river. 

Not only has the disposal of the fluid 
portion of the waste to be considered, but 
there remains what is often a particularly 
difficult problem of disposing of any sludge 
which may have been separated during 
treatment. 

Soakaways are seldom used, since not 
only is the volume of the material which 
can be disposed of in this manner relatively 
small, but there is danger of contaminating 
underground water. 


Treatment methods 


Below are discussed very briefly the 
various methods which can be used for 
treating industrial waste waters. Many of 
the methods described are modifications 
of those used for the treatment of sewage; 
at least as far as those wastes are concerned 
which are predominantly organic. There 
is considerable experience available in the 
design of sewage disposal plant and it is 
not surprising, therefore, that advantage 
has been taken of this experience to design 
disposal plant for industrial wastes, though 
it must be emphasised that such plant 
needs to be adapted for each particular 
problem and is not generally applicable 
without such modification. Treatment 
methods for purely inorganic wastes have, 
of course, been developed without very 


much reference to sewage disposal 
techniques. 

In practice, one of the main difficulties 
is to decide on the method. This choice 
can only be made after the fullest gop. 
sideration of the precise conditions obtaip- 
ing in the particular plant and it is fre. 
quently necessary to carry out pilot-plant 
work before the final decision is reached, 
Economic considerations naturally jp. 
fluence the choice in many cases and, in 
this connection, it is important to decide, 
first of all, on the degree of purification 
which it is necessary to achieve. There 
have been instances in which money has 
been wasted by aiming at a degree of 
purity which is greater than that which 
need be obtained. It is frequently a rela- 
tively cheap matter to partially purify 
a waste, but extremely expensive to purify 
it completely. ; 

Having decided on the necessary degree 
of purification, the next most im» ortant 
thing is to be quite sure that a thorough 
study is made of the composition of the 
waste water and of how that composition 
varies over a period. The process itself 
needs to be studied in order to determine 
whether large, fortuitous variations in the 
composition of the waste are likely to 
occur and, if so, to what extent and how 
often. The writer knows of at least one 
attempt to design a treatment plant for the 
plating industry in which the whole scheme 
was evolved on the basis of a single analysis, 
which happened to be wrong! 

Apart from composition, the volume of 
the waste is a most important consideration 
when designing a plant and will have a big 
influence on the method adopted. 

Methods of waste treatment are as follows: 


|. Dilution 


If the volume and concentration of waste 
is relatively low and if the speed of dis- 
charge can be adequately controlled, it 
may be feasible to dispose of it without 
pre-treatment. This is particularly the 
case when discharge can be made into 
a large volume of water where considerable 
dilution automatically takes place. Dis- 
charge into the sea is an example of this. 
However, the method is sometimes 
operated in a rather haphazard way and is 
open to the objection that, without 
adequate control, quite high concentra- 
tions of contaminants may be present, 
this being the case particularly where 
discharge is made into the sewer or 4 
stream. 


2. Irrigation 


Although this is a method which has 
been used fairly widely for the disposal 
of sewage, its use as a means of getting 
rid of industrial wastes is generally limited. 
The waste water is allowed to flow out 
over an area of land and gradually per- 
colates into the soil and drains away. The 
objections to the method are obvious, 
namely, for industries producing a large 
amount of waste the area of land required 
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js considerable, there is likely to be 
nuisance caused by smells due to the 
decomposition of any organic matter in 
the waste, and there is danger of con- 
taminating underground water supplies. 
In the case of ordinary sewage disposal, 
the ground can be used for crops from 
time to time, but this would seldom be 
possible with industrial wastes. 


3. Chemical treatment 


The number of different types of chemi- 
cal treatment which have been used or 
suggested for use is considerable, as might 
be expected from the wide variety of in- 
dustrial wastes that have to be handled. 
It is quite impossible to discuss these in 
more than the most general terms and to 
mention a few examples. One might 
dassify the different methods into five 
broad divisions: (a) Coagulation and floc- 
culation; (6) Precipitation; (c) Chlorina- 
tion; (d) Oxidation or reduction; (e) 
Neutralisation. 

(a) Coagulation consists essentially of 
adding to the waste water a material which 
will form a flocculant precipitate which, 
in turn, will carry down with it the col- 
loidal particles suspended in the liquid 
which otherwise would be almost impos- 
sible to deal with by sedimentation (see 
below). In other words, coagulation is 
a treatment auxiliary to sedimentation. 
Lime, iron salts and aluminium sulphate 
are among the best known of the coagulat- 
ing agents used. They frequently have 
to be used in conjunction with acid or 
alkali additions, since it is obviously neces- 
sary to adjust the pH of the liquid in order 
to ensure flocculatiom: The iron com- 
pounds are fairly corrosive and it is often 
thought necessary to use a lined tank when 
treatment is to be with these. Coagulation 
seldom gets rid of all suspended matter, 
but may reduce it by about half, so that 
subsequent treatment may be necessary. 

(b) Precipitation. Many examples of 
the use of precipitation might be quoted. 
For example, it is much used to free 
waters from metallic impurities, which can 
usually be precipitated as the hydroxides. 
Precipitation should be combined with 
sedimentation or filtration. 

A slightly different form of precipitation 
is that used for the removal of metals in 
solution into which a second metal is 
introduced in metallic form so that electro- 
chemical displacement takes place. Copper 
may be removed from wastes in this way, 
iron being the material normally used for 
the purpose. 

(c) Chlorination is normally used only 
for the treatment of ordinary sewage in 
order to reduce odour, for sterilisation of 
the effluent, and to reduce the biological 
oxygen demand. It may also be used in 
the disposal of cyanide-bearing wastes, as 
described elsewhere. 

(d) Oxidation or reduction may be 
used in some cases where metallic salts 
are present in the effluent. Certain treat- 
ments for effluents containing chromic 





This river is an example of many which have 

been poisoned over the years by improperly 

treated factory effluents. It is the Irwell, 
‘the sink of industrial Lancashire.’ 


acid are treated by reduction. The chlori- 
nation process just mentioned is, in some 
cases, used primarily as an oxidising pro- 
cess rather than purely for sterilisation 
purposes. ; 

(e) Neutralisation is probably the 
commonest of the various chemical treat- 
ments. Lime additions are normally added 
to neutralise acids and this may, at the 
same time, act as a precipitant or coagulant. 

The type of plant chosen for chemical 
treatment naturally depends on the job in 
question. It may often be necessary to 
employ lined plant, usually rubber-lined, 
in order to minimise corrosion. The waste 
may be allowed to flow continuously over 
a bed of the solid reagent or the latter may 
be added in either batches or continuously. 
Generally speaking, treatment by making 
additions of the necessary chemicals is the 
more satisfactory method since, except in 
special cases, there is a good chance that 
a bed of solid reagent will get clogged by 
material precipitated during the course of 
the reaction. 

Batch-type plants give satisfactory results, 
provided the volume of the tanks is large 
enough and there are sufficient of such 
tanks to allow adequate time for the sedi- 
mentation of any precipitate formed as a 
result of the reaction. If only occasional 
quantities of waste have to be treated, 
a single tank may be quite adequate, but 
if there is a continuous production of 
waste, at least two tanks will be required, 
one for treatment and the other to receive 
further quantities of waste to await treat- 
ment. Batch-type plants are suitable for 
small works producing a comparatively 
small amount of waste. They tend to take 
up rather a lot of room, since it is necessary 
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to use relatively large tanks. The batch 
system also has the advantage that, if the 
composition of the effluent is variable, 
a rapid analysis can be carried out on the 
bulked effluent in the tank each day and 
the appropriate adjustment made to the 
amount of the addition to be made. 
Adequate agitation is hecessary in the 
reaction vessels in order to ensure sufficient 
mixing of the reagent with the waste. 

Continuous-treatment plants are suitable 
where the volume of effluent is consider- 
able and particularly well-adapted to the 
treatment of waste which is reasonably 
constant in composition. Moreover, com- 
pared with the batch type of plant and 
bearing in mind the volume of liquid 
which it may be called upon to handle, 
a well-designed continuous plant may 
occupy relatively little space, which is 
usually an important consideration. 
Addition of chemicals is made auto- 
matically and continuously and, in some 
instances, it is possible to arrange for the 
inclusion of a suitable instrument which 
will regulate the addition to suit any 
variations in the composition of the effluent 
to be treated, though this is only feasible 
in a very limited number of instances. If 
this cannot be done, frequent analyses may 
be required in order to ensure proper 
treatment and dosage. 


4. Screening 

This merely consists of passing the 
waste through a mesh, the opening in 
which may vary between 3 or 4 in. and, 
perhaps, 0.02 in., though finer ones still 
are used in specific cases. The two main 
purposes of screening are to remove matter 
which might otherwise damage subsequent 
treatment plant and to remove organic 
material at an early stage before decom- 
position has set in to a marked extent. In 
some cases screening is the only treatment 
used, though this is seldom the case. 
Screens of all types require constant clean- 
ing and, in many cases, the finer meshes 
are fitted with some form of cleaning 
device. 


5. Filtration 

This comes under the same general 
heading as screening. Filters may be of 
the pressure or vacuum types, or alter- 
natively may work under atmospheric 
pressure, as is the case with the well-known 
sand filter. 


6. Grit collection 

This is only occasionally necessary with 
industrial wastes. The waste is allowed 
to flow along long, narrow tanks so that 
the speed of flow is not more than 1 ft/sec. 
This allows grit and other heavy particles 
to fall to the bottom and in this way 
pumps, etc., are protected from damage. 


7. Grease and oil removal 


This is normally carried out by bringing 
the liquid to a suitable tank and allowing 
grease, etc., to float to the top, from which 
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it is periodically skimmed, either by hand 
or by means of a rotating arm. 


8. Sedimentation 

This plays an important part in waste- 
water treatment. Sedimentation plants may 
be either of the batch type or continuous 
type, the latter being preferable where 
large quantities have to be handled. The 
rate of flow of the liquid is reduced to 
such a value as to allow the solids which 
are heavier than water to settle out. There 
are several different designs of sludge tank, 
some of which operate on the horizontal 
flow principle and others on the upward 
flow principle. The former are less often 
used on account of their lower efficiency. 
The important points to consider in design- 
ing a sludge tank are the rate of flow, the 
retention time in the tank and the shape of 
the tank. The latter point is important, 
since it is usual to incorporate some form 
of sludge removal device from a sump 
at the bottom of the tank and, in order to 
ensure that the sludge will, in fact, collect 
in this sump, the slope of the sides or 
bottom of the tank must be carefully 
designed, as it will vary with different 
types of sludge. Sedimentation may be 
hastened or made more efficient in some 
cases by the use of suitable coagulants. 


9. Biological filtration 

This is a well-known method for the 
treatment of sewage and may be adapted 
in many instances to the purification of 
industrial wastes. The waste, which 
should be substantially free from sus- 
pended matter, is passed through a filter 
bed impregnated with bacterial growth 
capable of oxidising a wide variety of 
organic materials, including not only those 
of plant or animal origin but also sub- 
stances like phenols, cyanides and sul- 
phides. The filter bed may be of sand or 
else of coarse stone particles on the surface 
of which the bacterial growth develops as 
a slime. In order to condition the filter 
for handling of industrial wastes, it first 
has sewage run through it in order to 
build up the slime in question. For each 
type of industrial waste, there is an 
optimum set of conditions of treatment, 
i.e. concentration and rate of flow, and 
these conditions need to be determined by 
trial and error in each case. 


10. Activated sludge treatment 


This is another biological treatment 
method which may be adapted to the 
treatment of industrial wastes. It is found 
that, if a waste containing suspended or 
colloidal substances is agitated in the 
presence of oxygen, the former coagulates 
in the form of a floc which subsequently 
settles out. If this deposit is then added 
to a further batch of effluent and the 
aeration and settling process repeated, the 
size and weight of the floc increases and 
so does its activity. By repeating the 
process in suitable plant, a purified liquid 
is obtained. This process appears to be 
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rather more difficult to control than the 
biological filtration method, but, neverthe- 
less, it finds many applications. There is, 
for example, a tendency for the floc to 
become very light due to swelling. More- 
over, in liquids liable to frothing it may 
not be a suitable treatment. 


Il. Biochemical treatment 


A method has been used to some extent 
which is a combined biological and 
chemical treatment. Chemicals are added 
to the treatment tank which appear to act 
by stimulating the activity of the bacteria. 


12. Evaporation 

In a few cases evaporation in multi-effect 
evaporators has been used, but its applica- 
tions appear to be limited to special cases, 
e.g. the reduction of the volume of radio- 
active effluent at the Atomic Energy 
Establishment, Harwell. 


13. Base-exchange resins 


These have been used to remove impuri- 
ties from some industrial wastes, mainly 
with the object of recovering the impurity 
in question on account of its value. 


General considerations 


Before adopting any treatment whatever, 
the whole process should be studied in 
detail, since not infrequently it is possible 
to modify the process in such a way as to 
avoid some of the waste or to modify its 
nature. Alternatively, the total volume of 
waste may be reduced. A further pos- 
sibility particularly applicable to such 
plants as large plating shops is to com- 
bine various different wastes so that they 
will have the effect of neutralising each 
other’s deleterious effect. For example, in 
metal treatment, appreciable quantities of 
both acids and alkalis are used and, if these 
are combined and if their relative volumes 
are more or less equal, a liquid may be 
obtained which does not contain a high 
concentration of either acid or alkali. 
Similarly, alkaline wastes may be used for 
mixing with wastes containing heavy 
metals such as copper. The latter will be 
precipitated and disposed of as sludge. 

Again, a process may be modified slightly 
in order to minimise dragout from liquid 
baths as, for example, in the electroplating 
industry. Efforts to avoid spillage of 
deleterious substances on to the floor of 
a workshop may be worth while, since any 
material so spilt will eventually have to be 
disposed of. 

The simpler the composition of the 
waste, the easier is likely to be the method 
of treatment and, therefore, in many 
instances it may be economical to install 
more than one form of treatment in a given 
works in order to handle waste from more 
than one stage in the process. For the 
same reason, if by suitably modifying the 
operations carried out in a process, the 
nature of the waste can be made simpler, 
it may result in a far less expensive type of 
treatment being adequate than would have 


been the case had a whole lot of different 
substances been allowed to find their Way 
into the waste. A good example of this js 
the way in which the presence of nickel 
interferes with the treatment of cyanide 
wastes, either by the chlorination method 
or by the ferrous sulphate treatment. 
Many other examples of the same sort of 
thing could be quoted from severaj 
different industries. 

It is possible in some cases to use cop- 
taminated waste waters a number of times 
before disposing of them finally. Such 
a practice greatly reduces the total volume 
requiring treatment and therefore simplifies 
the treatment problem. 

It is always well to bear in mind the 
possibility of recovering by some form of 
waste treatment valuable producis from 
the waste water. In some instances, the 
amount of material recovered more than 
pays for the process, though admittedly 
such cases are rare. Neverthe!ess, it 
should be possible in many insta:ices to 
choose a method which permits «t least 
some of the cost of treatment to be 
recovered. 


Sludge disposal 

The disposal of the sludge formed as 
a result of the various processes of puri- 
fication of industrial wastes is often a 
major problem and one which is frequently 
overlooked by those responsible for choos- 
ing a treatment method. Each case needs 
to be treated on its merits and the method 
of disposal will naturally depend on the 
nature of the sludge and the facilities 
available. 

In some cases* the sludge may be 
deposited in the sea. Alternatively, it may 
be ploughed into the land, although this 
method is hardly likely to be suitable for 
many types of sludge. Where the organic 
content of the sludge is not high, as with 
sludge consisting of metallic hydroxides, 
etc., it may be deposited in pits dug to 
receive it in waste ground. Such a method 
is usually unsuitable in cases where the 
sludge contains material likely to decom- 
compose and stink. In a few instances, the 
sludge may be treated by biological fer- 
mentation to produce methane, which 
may be used for heating or power pur- 
poses. It is often worth while to arrange to 
dry the sludge, in order to reduce its bulk 
prior to disposal. In some instances, organic 
sludge may be incinerated. 


‘Problems of particular industries 


The specific problems of one or two of 
the major industries and methods used to 
deal with them are mentioned briefly 
below: 

In the pickling of steel with hydrochloric 
and/or sulphuric acids, a considerable 
quantity of spent acid has to be disposed 
of, and this contains iron compounds in 
solution, and scale and rust as solids. 
Neutralisation is widely used in the steel 
and allied industries for treatment of these 
wastes, but the emphasis at the present 
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time is on treatment in such a way as to 
recover from the waste products which 
can be either be sold or re-used. Ferrous 
sulphate may be recovered by crystal- 
lisation and other methods. Free acid 
may also be recovered by various methods. 

In the non-ferrous metal industry, waste 
disposal is a problem equally as serious as 
it is in the steel industry. The largest 
‘ amount of effluent is probably produced 
in the industries producing or processing 
copper. Waste pickling liquor may be 
treated by electrolysis to recover the metal. 
Alternatively, copper sulphate may be 
recovered by crystallisation. Neutralisation 
of acid liquors is also used. The precipita- 


Effluent Treatment Plant 


Neutralisation plant for acid liquors 

A small continuous mixer has been 
developed by Kestner Evaporator & En- 
gineering Co. Ltd. to meet the require- 
ments of works where neutralisation must 
be effected efficiently with a minimum of 
space taken up in the process. The 
neutraliser consists in the main of a cylin- 
drical vessel with a secondary internal cone. 
The liquors to be neutralised are fed into 
the internal cone and additions of the 
neutralising medium as a powder, slurry 
or liquid are also fed into this cone. A 
special two-stage stirrer is provided, so 
that the two components are thoroughly 
mixed in the inner cone, due to the reduc- 
tion of the vessel size on the one hand and 
to the vigorous stirring motion on the 
other. The liquor passes down to the 
outer vessel, being directed to the eye of 
the lower vortex impeller so that final 
mixing is assured. The flow of liquor and 
size of vessel are so related as to give the 
necessary reaction time in the neutraliser. 

A typical installation for dealing with 
spent pickling liquor is shown in the 
diagram. In this case the neutralising 
medium is hydrated lime, which is fed 
into the neutraliser in the form of wet 
slurry. The rate of feed of the lime varies 
according to either the acidity of the liquor 
or the volume of the liquor and is con- 
trolled by a pH meter on the outlet con- 
nection. It will be seen from the illus- 
tration that the whole unit is very compact 
and is fully automatic in its function. It 
is claimed to compare most favourably 
with neutralisation as effected in pits and 
the like, where there is no real guarantee 
of adequate neutralisation, nor is there any 
real measure of control; also, from the 
economic point of view, the cost of this 
type of installation compares most 
favourably with other methods. 

In most installations these units are 
constructed in Keebush material. 


Flocculation and sedimentation unit 

One of the most widely used methods 
of purifying industrial waste waters in- 
volves the addition of corrective chemicals 


tion of the copper by iron has already been 
mentioned. 

In the paper industry sedimentation and 
coagulation are widely used and so is 
filtration. 

In the food industries, waste disposal is 
often a major problem and _ biological 
methods are frequently employed. 

The problems in the leather industry are 
also largely dealt with by biological 
methods, but there is also the problem of 
disposing of materials such as chromium 
used in the tanning of leather. 

The electroplating and allied industries 
are in some ways unique as far as the 
discharge of effluent goes, particularly in 


view of the fact that in even a relatively 
small plant there may be several different 
types of potentially dangerous material to 
be disposed of, including cyanides, chro- 
mates, a variety of acids and alkalis, and 
a whole range of metal salts including 
copper, nickel, zinc, lead, etc. Fortunately 
for the industry, the volume of the wastes 
is relatively small compared with that which 
has to be handled by some industries. 
Moreover, the large number of different 
substances may be turned to advantage by 
combining two or more together in such a 
way as to let the one offset the effect of the 
other, the mixing of acid and alkali effluents 
being an obvious example. 
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Installation for dealing with spent pickling liquor. 


for the purpose of effecting neutralisation 
and to secure the precipitation of soluble 
and insoluble impurities. 

An integral part of any effluent purifica- 
tion scheme is the measures necessary to 
smooth out the variable effluent factors 
prior to effluent purification. Sometimes 
the flow rate is sufficiently small to enable 
batch purification methods to be adopted. 
However, it is more often the case that the 
economics of the treatment process call 
for continuous purification. It is then 
often necessary to provide buffer storage 
of effluent ahead of the treatment process, 
so that the blended effluent can be supplied 
at a steady rate, and thereby enable auto- 
matic control of dosing and _ solids 
separation equipment to be effected. 

In continuous effluent purification it is 
unsound to rely on routine chemical 
analyses for control purposes. There is an 
inevitable time lag between the taking of 
a sample and the implementation of a con- 
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trol variation made necessary by the results 
of the analysis. During this period in- 
correctly treated effluent may have passed 
through the purification system, and a 
quick restoration of normal conditions may 
well be a difficult, if not impossible, task. 

It is therefore best to install automatically 
controlled equipment whenever possible, 
and one usually finds that the additional 
cost is soon offset by the savings in 
chemicals and time achieved. 

Having provided adequately for the 
buffering of flow rate and composition 
variables, and having selected the equip- 
ment and chemicals for dosage purposes, 
the next step is the consideration of 
equipment to carry out the process of 
solids separation. 

Separation by sedimentation is cheaper 
than filtration. Filtration may well be an 
integral part of the purification scheme, 
but if a major degree of separation can be 
brought about by sedimentation then this 
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is always preferable. The sludge produced 
by sedimentation will always represent an 
easier and more economic filtration duty 
than filtration of all the effluent. 

It has been mentioned previously that 
the solids are usually of extremely small 
particle size and, in practice, this calls for 
flocculation techniques. The aggregation 
of the solids into fast-settling agglomera- 
tions (termed ‘ flocs ’) and the preservation 
of the flocculent state during sedimentation 
are both an art and a science. Flocs are 
fragile and easily dispersed by incorrect 
hydraulic conditions. It is therefore an 
art to establish the right conditions for 
floc growth and an hydraulic science to 
design equipment in which the carefully 
formed flocs are removed by sedimenta- 
tion. A machine which is being widely 
adopted for these purposes is the Dorr 
clariflocculator. 

The dosed effluent enters the central 
flocculating chamber, in which floc growth 
is promoted by means of a system of fixed 
and rotating vertical paddles, which 
generate a special type of gentle agitation. 
This enables floc collisions to take place 
without floc breakage. 

After a specified period of flocculation 
the flocs reach an optimum size and then 
flow with the effluent out of the base of 
the central chamber into the outer 
clarification annulus. 

The transfer takes place quiescently, and 
it will be noted that the flocs are already in 
the sludge zone at the commencement of 
sedimentation. The finally clarified effluent 
overflows a peripheral launder, thereby 
establishing a symmetrical hydraulic pat- 
tern of flow, with maximum utilisation of 
the sedimentation volume provided. 

These machines have already been used 
in the treatment of acidic wastes from 
munitions factories, wastes from pickling 
and electrolytic processes, the clarification 
of turbid waters and in the treatment of 
domestic sewage. 

The sludge produced is removed at 
maximum density by means of a special 
pump, and may then be filtered or other- 
wise disposed of according to local con- 
ditions. The total power requirement is 
remarkably low and is usually less than 
5 h.p./1,000,000 gal. of waste water treated 


per 24 hr. 


Neutralising plant 

Effluent disposal plant by L. A. Mitchell 
Ltd., which is not concerned with recovery 
of a by-product, consists of a neutralising 
vessel from which the slurry is transferred 
to a sedimentation tank or other arrange- 
ment for the separation of the precipitate 
from the supernatant liquor. The latter 
may be pumped away to waste or, in some 
instances, re-used as process water. In 
this country, waste solids are usually dis- 
posed of in the most economical fashion 
governed by local byelaws and restrictions. 

The preparation of a uniform lime slurry 
is of the utmost importance and a simple 
way of doing this is to contain the lime in 
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[Wallace & Tiernon Lid. 


Installation for treating cyanide wastes at the Curtiss Wright propeller plant at Caldwell, 
New Jersey, U.S.A. 


a basket made either of woven wire or 
fabricated from perforated plate. This 
basket is immersed in a lime mixing tank. 
This tank, which may either be cylindrical 
or rectangular with rounded ends, is fitted 
with one or more Mitchell high-speed 
fluid agitators arranged to give the maxi- 
mum turbulence underneath the lime 
baskets. In this way a suspension of lime 
in water may be prepared and transferred 
as required into the larger neutralisation 
vessel, 

The neutralisation vessel is also fitted 
with agitators in order to keep the preci- 
pitated calcium sulphate-ferrous hydroxide 
in suspension while it is being pumped into 
the settling tanks. 

Mitchell stone-ware centrifugal acid 
pumps are widely used, both for pumping 
waste pickle liquors and for pumping the 
sludge from the neutralisation tanks. 

Plants for batch and continuous recovery 
of copperas from waste pickle liquors in 
the iron and steel industry are also supplied 
by L. A. Mitchell Ltd. 


Cyanide waste plant 
The plant built and in operation for 
a year at the Curtiss Wright Corp. pro- 
peller division, Caldwell, New Jersey, is 


a good example of what chlorination can . 


do in cyanide waste treatment. This plant 
is medium sized and is capable of destroy- 
ing as much as 20 |b./24 hr. of cyanide as 
CN, if operated on a continuous basis. 
The wastes are collected in a holding tank, 
treated until no cyanides or cyanates exist 
and then dumped to the receiving stream. 
Since complete destruction of the cyanides 
is essential in this case, ‘ batch’ rather 
than continuous flow-through treatment is 
required. 

All tanks and equipment are located 
inside the main plant and the equipment is 


partitioned off. The steel holding and 
treating tanks are cylindrical in shape and 
each has a liquid capacity of 2,500 gal. 
The equipment consists of the following: 

A visible vacuum chlorinator, capacity 
200 Ib./day; a caustic reagent feeder; a 
10-gal./min. all-iron centrifugal pump for 
operating the chlorinator; a 170-gal. min. 
all-iron centrifugal pump for recirculating 
the waste contents of either tank; and a 
platform scale for weighing chlorine 
cylinders. 

The two holding tanks are set on end 
and have a common drain line running 
from the bottom. The inlet line is located 
about one-third of the way from the top, 
so valved as to permit pumping of the 
waste into either tank. 

The 170-gal./min. recirculating pump 
takes suction from the bottom of either one 
of the holding tanks and discharges back 
into either tank at the filling level. 

The 10-gal./min. booster pump which 
operates the chlorinator takes suction from 
the common pump suction line and dis- 
charges through the chlorinator injector 
into the suction of the recirculating pump. 

The caustic reagent feeder draws a 
caustic solution from the steel drum and 
discharges it at a controlled, manually 
adjustable rate into the suction of the 
chlorinator booster pump. 

The chlorinator takes chlorine gas from 
the 150-lb. cylinders, measures and feeds 
it to the waste. The rate of chlorine gas 
feed may be manually adjusted between 
35 and 200 Ib./24 hr. as required. 

Two holding tanks are provided, so that 
one may be treated while the other is being 
filled. This permits flexibility in operation 
and allows the operator latitude in setting 
up a treatment cycle. 

The chlorinator and caustic reagent feeder 
were supplied by Wallace & Tiernan Ltd. 


INTERNATIONAL CHEMICAL ENGINEERING, June !95! 





7 iw a ehh~ mime ae a -  e- e. 


ee ee ee eee ee ee ee ~ -— @® Af & 7 an? en ae ne. a ee a ee oe, ee ee ee ee ee cd 


-_- £ 


, a ae a ee ee . e o 





n Lid 
well, 


and 
gal. 
ing: 
City 


. for 
min. 
ting 
id a 
rine 


end 
ning 
ated 
top, 

the 


imp 
one 
yack 


hich 
rom 
dis- 
ctor 
mp. 
sa 
and 
ally 
the 


rom 
eds 
een 
that 
ing 
rion 
ring 


der 


951 





Acid-resisting stoneware pipes 
Salt-glazed stoneware pipes are widely 
used in conveying industrial waste waters, 
because of their unequalled resistance to 
acid corrosion. The pioneer work of Sir 
Edwin Chadwick and Sir Henry Doulton 
in the middle of the last century in intro- 
ducing the general use of salt-glazed stone- 
ware pipes for drainage and sewerage 
purposes was undoubtedly one of the most 
important developments in the modern 
history of sanitation. Although over a 
century has elapsed, no other material has 
been evolved in this field which offers the 

same universal resistance to corrosion. 
Even for the disposal of domestic 
sewage, only pipes which are resistant to 
the attacks of aggressive substances often 
found both in sewage and surface water, 
as well as in the soil, should be specified. 
Otherwise, as experience has shown, they 
will be destroyed after a few years. Cor- 
rosion spreads particularly quickly in the 
case of drain-pipes, because of their large 
surface area in comparison with their bulk. 
Even where only household sewage is 
concerned, it is impossible to prevent the 
formation of large quantities of free sul- 
phuric acid, because of the oxidation of 
the hydrogen sulphide gas which arises 
from the putrefaction of organic matter. 
Particularly serious is the fact that sul- 
phuric acid forms above the water level, 
in the space occupied by gas, and is not 
carried away by the water. Agricultural 
scientific literature shows also that many 
soils are acid to a lesser or greater degree. 
Vast quantities of such stoneware pipes 
of ordinary standard manufacture have 
stood up to these exacting conditions, and 
are still in use after the best part of a cen- 
tury, illustrating the good corrosion- 
resisting properties of this ceramic material. 
Doulton & Co. Ltd. supply various 
classes of stoneware pipes to meet different 
conditions. These include their ordinary 
best-quality pipes and pipes in conformity 
with British Standard 65: 1937. These are 
satisfactory for use under all normal con- 
ditions of service, but where exceptional 
conditions of acidity arise in effluents from 
chemical works, special salt-glazed stone- 
ware pipes are supplied conforming with 
British Standard 1143: 1943. This speci- 
fication calls for a more severe hydraulic 
test and absorption test, and provides for 
a special test for acid resistance. When 
the body of the pipes, apart from the 
glaze, is tested for acid resistance in the 
manner described in the specification, the 

loss in weight must not exceed 1.5°. 
Conditions may arise where, because of 
the exceptionally corrosive nature of the 
effluent, it is advisable to use acid-proof 
chemical stoneware pipes. The range of 
pipes, bends and other fittings available 
is described in British Standard 1634: 1950. 
These chemical stoneware pipes are sub- 
jected to the same acid resistance test as 
described above, but the difference between 
the initial and final weights of the stoneware 
expressed as a percentage of the initial 





[Aerox Ltd. 
Inset shows oxygen diffusers employing 


‘Porsilex’ porous ceramic media. These 
components are fitted to buss pipes in the 
diffusion tank shown above. 


weight gives a considerably lower acid 
solubility. In addition to spigot and 
socket pipes, certain sizes of pipes with 
conical flanged connections are supplied 
in this chemical stoneware material. These 
are sometimes necessary where higher pres- 
sures are involved or where the pipeline is 
taken overground, thus obviating any pos- 
sibility of the ground being contaminated 
through any unobserved failure of a joint. 

A further type of pipe is available in 
certain sizes, which has fixed metal flanges 
in place of the loose metal couplings used 
in connection with conical flanged pipes. 

Stoneware pipes made under quite 
primitive manufacturing conditions a cen- 
tury ago have stood the test of time. The 
newer grades of stoneware now available, 
which have to comply with strict speci- 
fications, may be expected to endure still 
longer. These include a special grade 
known as Acitherm for use where higher 
temperatures or excessive changes of 
temperature are involved. 


Porous ceramic oxygen diffusers 

An interesting example of effluent treat- 
ment is that used in a power station, where 
smoke abatement regulations necessitated 
the washing of flue gases before discharge 
to the atmosphere. This resulted in an 
effluent with high sulphurous content. 
A neutralising plant was constructed using 
oxygen diffusers by Aerox Ltd., employing 
Porsilex media, the treated effluent being 
quite safe for river discharge. 

Porsilex porous ceramic media as used 
in Aerox components is manufactured in 
six pore-size groups ranging from 200 to 
5 microns and is available in a wide range 
of shapes and thicknesses. 

Small aeration and diffusion units for 
diffusing air into a liquid are shown in the 
accompanying illustration fitted to buss 
pipes in a diffusion tank—a far more 
efficient method than the old-fashioned 
drilled pipelines. 
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Effluent system linings 

The design and construction of the 
necessary mixing chamber, settling pits, 
etc., is an important factor in the efficient 
working of any effluent system; of even 
greater importance are the linings to these 
pits for protection against acid corrosion. 
The corrosion may be caused by a number 
of agents, such as’spent pickle acids, plating 
solutions, chromic acid salts, cyanide, etc., 
each having their own corrosive charac- 
teristics. In addition, alkali used to 
neutralise the effluent in itself will have 
a corrosive action on the normal cements 
used for resistance to acid corrosion. 

An interesting example of an effluent 
system calling for special protective linings 
is that at the Newport works of Monsanto 
Chemicals Ltd. A complex effluent is 
handled, embracing acids, oils, solvents 
and alkalis. The construction of this 
system was further complicated by the low- 
lying nature of the ground, causing external 
water pressure on the pit and tank shells. 
The system was lined by Acalor Ltd., the 
brickwork being bonded and backed by 
a resinous cement, manufactured at their 
London works. The cement employed has 
proved particularly suitable for work of 
this nature, owing to its resilience and 
impermeability, coupled with immunity 
from chemical attack by both acids and 
alkalis. 

A further unusual example was the 
design for a Government department of an 
effluent system lining to withstand a wide 
range of chemicals, the thermal shock of 
a temperature increase from atmospheric 
to 1,000°C. in under I min. and the con- 
siderable force of spontaneous explosions ; 
a fully impermeable surface was also an 
essential condition. After tests in con- 
junction with Government chemists, a 
satisfactory lining was evolved and installed 
by Acalor Ltd. This system has been in 
daily use for many months under extremely 
severe conditions and is still giving good 
service. Further installations to the same 
specification are now being constructed. 


Disposal of spent pickle liquor 
by acid recovery 

There are many types of acid-recovery 
plants which have been used in the steel 
industry with varying degrees of success. 
There are: variations in the principle of 
operation, but most of them depend upon 
the removal of the iron from the spent 
liquor, usually in the form of ferrous 
sulphate FeSO,7H,O, and the main dif- 
ference in the various types of plant lies 
in the degree of removal of the iron content. 

In the Kestner-Fakler type of acid- 
recovery plant, constructed in Keebush, 
the process involves only simple crystal- 
lisation of the ferrous sulphate from the 
spent liquor and the return of the liquor 
back to the pickling bath. After crystal- 
lisation, ferrous sulphate is removed from 
the filters. This process can be applied 
throughout the steel industry wherever 
sulphuric acid is used as a pickling medium. 
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Sectional elevation of neutralising sump. 


In most instances simple water cooling is 
sufficient, but in certain cases involving 
high-speed pickling, refrigeration is 
additionally necessary to reduce the tem- 
perature of the acid to a point at which the 
iron in the recovered acid is at a very low 
concentration. 

Another form of acid recovery which is 
becoming of increasing significance is 
electrolytic copper recovery. In this pro- 
cess the acid passes through an electrolytic 
cell which removes copper from the liquor, 
the regenerated acid then passing back into 
the main pickling baths. In these plants, 
both the recovery of acid and the recovery 
of copper are important and, while many 
plants constructed in the past have failed 
for economic reasons, the scarcity of the 
two raw materials and the high price of 
copper today make this process of very 
much more practical importance. 

In some cases it has not, of course, been 
possible to utilise electrolytic copper 
recovery plants alone, as other metallic 
salts must be removed from the acid and, 
in these cases, the salts are crystallised out 
after evaporation of the liquor. 


Four-compartment neutralising sump 


A four-compartment neutralising sump, 
utilising the cascade system for mixing 
effluent with neutralising agent has the 
whole inside brick lining set in a com- 
bination of corrosion-resisting cements, 
providing complete protection against acids 
and mild alkalis. Normally a milk of lime 
slurry is used for neutralising purposes 
and, after preparation of the slurry in 
a separate mixing vessel, the milk of lime 
is fed into the small sump just before the 
cascade; the effluent flows into the sump 
and then, as the level rises, flows down 
the cascade into the first compartment. 
From the accompanying diagram the 
course of flow of the effluent can readily 
be traced through the honeycomb brick- 
work at the bottom of the first compart- 
ment over the weir dividing the second 
and third compartments, through the 
honeycomb brickwork at the bottom of the 
third compartment and finally into the 
last compartment and out to the sewer or 
other drainage system. By this means 
ample time is given for sludge settlement 
and, by the provision of an adjustable 
penstock between compartments 2 and 3, 
the sludge can be washed through to the 
last compartment when cleaning out, and 
emptied from there. Normally, with this 
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type of neutralising sump, a settling time 
of some 4 hr. should be allowed where the 
local authority requires very complete 
removal of sludge. 

Sizes of sumps can be varied to suit 
different effluent rates and, for cases where 
the quantities of effluent are small, three- 
and sometimes two-compartment sumps 
are available. Arrangements for batch 
neutralising are also available, using tanks 
fitted with mechanical agitation. 

Equipment of the types mentioned 
above is supplied by Prodorite Ltd. It is 
suitable not only for the neutralisation of 
acids but also for precipitation of heavy 
metals by milk of lime, a process which 
can be conducted concurrently with acid 
neutralisation. 

Chromates and chromic acid may be 
removed by treatment with ferrous sul- 
phate and lime, although here it is better 
to treat the chrome effluent with ferrous 
sulphate first and then allowing the treated 
effluent to run through the main neutralising 
sump. Cyanides can also be dealt with 
using a cascade-type sump, using ferrous 
sulphate and lime, but in this case it is 
better to separate all cyanide effluent and 
treat this individually. 


Effluent disposal at Fisons’ new factory 

The effluent from Fisons’ new fertiliser 
factory at Immingham is collected mainly 
from wash towers associated with the granu- 
lating plant, the triple superphosphate plant, 
the phosphoric acid plant and the single 
superphosphate plant in open reinforced 
concrete flumes 2-ft. wide, lined with 
special asphalt and faced with acid-resist- 
ing brickwork bedded in Rubex cement. 
The branch flumes discharge into a main 
flume, similarly treated, which is 3 ft. 
wide and 1,500 ft. long, falling towards 
the effluent pumphouse. Adjacent to the 
pumphouse is a Lea recorder and in the 
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DISTILLATION will be one of the 
main themes of this issue. 


Articles include: 
*I.C.E.’ Review of Distillation by H. 
H. Jones, B.Sc. Tech., A.M.I.Chem.E. 
A Mechanical Analogue for Separ- 
ation Problems by Dr. J. S. Forsyth 
and co-workers of Leeds University. 
Production of Essential Oils by Dis- 
tillation by Y. R. Naves, D.Sc. 











pamphouse itself are housed three pumps 
operated by the No-flote system of control. 
Each pump is capable of handling 2,250 
gal./min., any two of these normally being 
in use, with the third as stand-by. The 
effluent is pumped through either one of 
two 24-in. diam. pipes, 3,000 ft. long, to 
the effluent junction chamber situated on 
the river side of the main dock road. One 
of these 24-in. pipes was supplied jn 
concrete lined with bitumen, in view of the 
difficulties of obtaining cast iron. The 
other 24-in. pipe, giving a 100°,, stand-by 
line, was supplied in cast-iron rubber- 
lined pipe and was installed eight months 
after the concrete line was actually put into 
commission. 

The effluent junction chamber, a rein- 
forced concrete structure, lined with 
special asphalt, faced with acid-resisting 
brickwork, receives the two 24-in. pipes 
referred to, and provides means of isc ation 
by stop-logs in either of one or both lines 
for maintenance. It also provides for 
alternate use of these pipes, which in pair 
can discharge through either one of « turn 
of 18-in. diam. cast-iron rubber-lined 
pipes, which run from the chamber to the 
effluent outfall. These 18-in. diam. pipes 
are carried 700 ft. out in the estuary and 
supported on a timber jetty. This involved 
the use of nearly 200 timber piles mostly 
10 x IO in. average 30 ft. long, with 
heavier sections at the discharge end 50 ft. 
long. Navigational lights were fitted where 
the pipes discharge at L.W.O.S.T. approxi- 
mately 13 ft. above the river bed at this 
point. ¢ 

Gypsum, the by-product of the phos- 
phoric acid plant, is slurried on extraction 
from the plant and pumped through s-in. 
diam. cast-iron rubber-lined pipes for a 
distance of approximately 1 mile, where it 
is discharged into a reservoir formed by 
12-ft. high earth banks on all sides. The 
water content is drained from the area to 
a collector sump in the return liquor pump- 
house and pumped by means of Wilkinson 
Linatex rubber-lined pumps to the effluent 
pumphouse. The total length of pipework 
involved is 4} miles, and control of the 
pumps is automatic. 

In the pumphouse are installed three 
pumps, each capable of delivering 130 
gal./min. There are four lines of pipes, 
the route of which involved a culvert 150 
ft. long under existing railway tracks and 
also an 86-ft. long culvert under the main 
dock road. It also involved the bridging of 
two main dykes. 

All of the main buildings on the site are 
provided with lavatory accommodation, 
the sewage being collected in a chamber 
constructed centrally on the site, and from 
there it is pumped by ejectors to a septic 
tank. From here it gravitates to the effluent 
pumphouse sump, where it is handled by 
the factory effluent pumps. 

To cater for periods of shut-down, 
however, a small 30 gal./min. pump is 
installed, this being sufficient to dea! with 
the office and other accommodation. 
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SEDIMENTATION 


By S. Hesling, M.Sc., A.R.I.C. 


The theoretical and practical approach to sedimentation problems is outlined in this article, which also describes 
the types of equipment used in the complementary operations of sedimentation and thickening. Generally both 
these terms imply the gravitational settling of solid particles in a liquid. 


HE theoretical aspects of sedimenta- 

tion operations are often controversial 
and, while essential in gaining a real under- 
standing of the principles involved, are 
seldom used in determining equipment 
size or performance. 

Particle size, shape and specific gravity, 
and the density of the liquid medium are 
all important factors in the determination 
of sedimentation rates. A change in tem- 
perature will produce a change in sedimen- 
tation rate, not solely by altering the 
coagulation rate of the solids but also by 
changing the liquid viscosity. Vessel 
‘wall’ and ‘end’ effects also have an 
important influence on sedimentation rate. 
This aspect of the subject is well de- 
scribed in a paper by Stewart and Roberts." 

Coe and Clevenger? and Dean* all 
approached the subject from the practical 
standpoint. 

Coe and Clevenger observed a thin pulp 
settling in a glass cylinder (7.e. intermittent 
settling) and defined six phases of settling. 
In addition, these workers defined the 
‘point of compression ’ in a settling pulp. 
This is defined as the point where a marked 
decrease in the rate of settling occurs, and 
is the dividing line between the zones of 
clarification and thickening. In con- 
tinuous thickening, however, four zones 
are considered to be present, as shown 
diagrammatically in Fig. 1. 

At the top there is clear water A; zone 
B consists of a flocculated pulp of uniform 
consistency and directly below is the 
transition zone C. At the bottom is a 
zone D in which the pulp is undergoing 
compression. Such observations led to 
‘ the classification of pulps according to 
their settling or subsidence characteristics. 


Design of equipment 

In designing equipment the clarification 
capacity and the thickening capacity are of 
paramount importance. 

Clarification capacity refers to the area 
of the thickener required for the particular 
pulp in question. 

1.333 (W—D) 
R.p 
sq.ft. ton/24 hr. of dry solids; 
weight ratio of liquids to 


W 

solids for the rate R; 
D weight ratio of liquids to 
R 


A 
where A 


solids in discharge; 
settling rate in ft.hr. of a 
feed with dilution W; 
p specific gravity of the liquid. 
By applying the formula to pulps of 
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a. 
Thick slime discharge to pump 
Fig. |. Dorr thickener, showing slime sett- 


ling zones. F — Feed launder, G = Screen, 
H = Clear solution overflow. 


different density, ranging in dilution from 
feed to discharge density, the zone requir- 
ing the greatest unit area is obtained. It 
is this zone which determines the area 
which must be provided for the particular 
pulp under consideration. 

The thickening capacity, or the volume 
required in the thickening zone, in any 
given case, depends directly on the period 
required for the sludge to reach the desired 
density. It can be calculated from the 
formula: 4T (G—p) 

3G (S—e) 
volume in cu. ft. required for 
thickening per ton of solids 
per 24 hr.; 
retention period (hr.); 
specific gravity of solids i 
pulp; 


D> 


Vv 


where V 
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[From Perry’s Chem. Eng. Handbook, McGraw Hill, London 


Fig. 2. Allen settling cone. 
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S average specific gravity of 
thickened pulp during the 
compression period ; 

specific gravity of 
solution. 


clear 


Colloida! dispersion 

The aim in all clarification and thicken- 
ing problems is to obtain the lowest pos- 
sible operating area in terms of sq.ft./ton 
of treated solids. As can be seen from 
the formula for clarification capacity, the 
area varies inversely as the settling rate. 
Hence, by increasing the settling rate of 
the slowest settling particles (i.e. the finest 
material), the tank area required will be 
reduced. 

Many chemical and metallurgical pulps 
contain small amounts of very fine material 
in the colloidal size range. Certain clays, 
trade wastes and sewage contain large 
amounts of such colloidal material. Ad- 
dition of another colloid or an electrolyte 
destroys the stability of such solutions and 
causes flocculation of the particles, with 
a consequent increase in the settling rate 
and reduction in the required tank area. 


Equipment used 
Equipment may be classified broadly as: 
Intermittent settling tanks. 
Cone settlers and non-mechanical 
continuous thickeners. 
Mechanical continuous thickeners. 
Flocculators. 


Intermittent settling tanks 


Used for many years, this is the simplest 
device for thickening. Such tanks are of 
various shapes but commonly rectangular 
and are operated batchwise, singly or in 
groups. The thickened material is with- 
drawn at the base through a discharge 
valve and the clarified solution is with- 
drawn either by siphoning or through 
draw-off lines connected at suitable inter- 
vals in the sides of the tank. The time 
required to gain a heavy dense sludge in 
the lower part of the tank is known by 
experience. After the clear liquid has 
been drawn off the sludge may be dis- 
charged by the aid of a water hose or a 
shovel. 


Non-mechanical continuous 
thickeners 

The Allen and Callow cones are both 
examples of this type of settler and can be 
used intermittently or continuously. Both 
types consist of a conical tank, mounted 
with the apex downward and having a 
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manually or automatically controlled sludge 
discharge valve at the base. 

The Alien cone. The unit is illustrated 
in Fig. 2. As the solids settle in the cone 
the sludge level is built up until the float 
mechanism F is caused to rise. The rising 
plunger transmits its motion to the sludge 
discharge valve V, through a system of 
levers. By varying the weight W on the 
float-lever mechanism, the float can be 
made to rise at any desired sludge density. 
The largest cones are 8 ft. in diameter at 
the top and approximately ro ft. deep. 

The Callow cone. This is similar to 
the Allen cone, except that the feed enters 
through a partially submerged well at the 
top centre of the tank, and the sludge dis- 
charge density may be controlled by 
varying the position of a siphon. 


Mechanical continuous thickeners 


Of the many types of mechanical 
thickeners developed, the most universally 
used in metallurgical, chemical and general 
industrial processes today will be described 
below. 

These units consist essentially of a 
shallow cylindrical settling tank with a 
central feed-well and a slowly revolving 
shaft, the radial arms of which sweep the 
solids into a discharge opening in the 
bottom of the tank. 

Different types of discharge rake are 
used, depending on the nature of the solids 
to be thickened. Unifloc Reagents Ltd. 
recommend an involute-shaped rake in 
certain applications. 

Traction thickeners. This type is 
probably the one most often used in general 
thickening work; they are often applied 
in the handling of tailings of mining 
operations. 

The distinctive feature of these units 
(Fig. 3) is the application of the driving 
power to the end of a radial truss by 
means of a motor-driven carriage, which 
runs on a rail around the periphery of 
the tank. The truss and raking blades 
are supported by a centre column, which 
carries the power conduit to the motor at 
the end of the truss. Feed is usually 
introduced through a well at the centre 
and the clarified overflow runs off into 
a launder at the periphery. 
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Fig. 4. Balance type, two-compartment Dorr tray 
thickener. 


The settled solids are swept to the 
centre by the raking blades and flow 
through into an annular depression, con- 
centric with the central column, from 
which the sludge-discharge line extends. 

When an overload occurs an under- 
speed alarm rings and, if not corrected 
by the operator, feed to the unit is shut off 
automatically. The disadvantage of this 
type of thickener is that a small amount of 
ice on the periphery of the tank may upset 
traction. 

Traction difficulties are not normally 
encountered with thickeners of less than 
85 ft. in diameter, where the thickening 
mechanism is fixed to and driven from the 
centre shaft. 

Tray thickeners. This type of thick- 
ener was developed to meet the demand 
for a large settling area in a limited floor 
space. The tanks are divided into two or 
more compartments by means of steel 
trays attached at their peripheries to the 
tank wall. Fig. 4 shows a two-compartment 
unit, but there may be more compartments. 
The mechanism consists of a _ central 
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vertical shaft driven by a2 worm 
gear and worm, with radial arms 
attached above each tray. These 
arms carry plough blades sect at an 
angle which, as the arms rotate, 
move the settled material to a dis- 
charge opening at or near the centre. 

Several types of tray thickeners 
have been developed and are classi- 
fied according to the arrangement 
of feed and discharge in the various 
compartments. 

In addition to the advantage of 
increased settling area per unit of 
floor area, there is the ability to 
handle hot solutions easily in this 
type of unit. The top compartment may 
be covered and the whole tank lagged to 
conserve heat. 


¢ 
Continuous counter-current 
decantation (C.C.D.) 

This term is applied to a series of 
thickening steps taken in sequence, which 
aims at the continuous separation of solids 
from the liquid in which they are sus- 
pended. The theory is covered in detail 
in a paper by Donald.‘ 

Fig. 5 shows a flowsheet of a conven- 
tional multi-thickener C.C.D. plant. Pulp 
from the agitators enters thickener No. I, 
where suspended solids settle to the bot- 
tom, and are raked to the centre and 
removed continuously at maximum den- 
sity by a diaphragm pump. The strong 
solution overflows from this thickener to 
the next step in the process. The settled 
solids are pumped successively into and 
out of thickeners No. 2 and No. 3, being 
repulped between each stage of thickening 


. with the weak overflow solution, and 


finally with fresh water in the last thickener. 
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Fig. 5. Typical multi-thickener counter-current decantation flowsheet. 
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Fig. 6 (left). Flowsheet of Dorr washing thickener, standard type. 


Three solutions leave the system, a strong 
solution containing the bulk of the values, 
a weak solution which is returned to the 
process and a well-washed sludge. 


The washing thickener 

A flowsheet of continuous counter- 
current decantation as carried out in a 
Dorr standard washing thickener is shown 
in Fig. 6. The basic principles remain the 
same, the only difference being the sub- 
stitution of a number of series-connected, 
superimposed tray compartments for an 
equal number of separate thickeners in 
series. The saving in floor area is nearly 
70°, and there are corresponding savings 
in exposed radiating surface, building 
volume, pumps, etc. 


(Courtesy: International 
Combustion Ltd. 
Fig. 8. ‘Rovac’ 


auto-raise centre- 
drive mechanism. 


WASHED 
U SLUOGE 























EFFLUENT WEIR 


FLOCCULATOR 
TANK 


CLARIFIER DRIVE HEAD 


FLOCCULATOR DRIVE HEAD MECHANISM 


SUPPORT 


he 








BE; I 





. 
TATIONARY PADDLES 
MOVING PADDLES 


RAKING ARM 
FLOCCULATOR BLA - 








SLUDGE DISCHARGE PIPE ——— 





BLADES 


INFLUENT PIPE 


SECTIONAL ELEVATION 


In addition to the standard type shown 
in Fig. 6, there is also the combination 
type. The same advantages are gained, 
except that here the top or primary 
thickening compartment is sealed off from 
the lower washing compartments and is 
equipped with a separate diaphragm pump 
for sludge removal. The four washing 
compartments below provide the equiva- 
lent of four stages of washing as in the 
usual type of mnulti-thickener C.C.D. 
plant. This type of unit was developed 
especially to meet the requirements of gold 
and silver cyanide mills, where agitation of 
the pulp between the first thickener and 
the C.C.D. series is called for. Many 


other chemical and industrial processes 
have this requirement. 
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Fig. 7 (right). General arrangement of Dorr clariflocculator. 


Recently an inter-compartment sludge 
seal (the Harris seal) has been introduced 
for general use with tray thickeners of this 
type. In a multi-compartment plant, one 
seal is required for each compartment. 
This permits sludge to pass readily from 
one compartment to the next for counter- 
current washing, but completely prevents 
passage of solution which used to occur. 
The result is that a sludge close to the 
final density is obtained with a greater 
displacement efficiency. 


The Dorr Clariflocculator 

Up to the present, the wide application 
of mechanical flocculation has been de- 
layed, due to the necessity for separate 
flocculation and sedimentation tanks. This 
unit combines in a single tank, mechanical 
flocculation, radial and upward flow sedi- 
mentation and positive sludge removal. 

The unit is shown in Fig. 7. Floccula- 
tion is carried out in the inner round tank, 
which effectively divides the unit into two. 
Feed enters centrally either by an inverted 
siphon or suspended radial pipe. The 
overflow is taken off at the periphery and 
settled solids are removed from a sludge 
sump in the tank bottom. 

The central compartment is equipped 
with a rotary flocculating mechanism to 
promote rapid flocculation of the solids 
into dense agglomerates having greatly 
improved settling qualities. The floccu- 
lated liquid gravitates through a large 
diameter opening in the base of the floc- 
culation chamber, passing in a radial 
direction into the settling zone where radial 
flow is superseded by truly upward flow 
to the peripheral weir. Sludge settled in 
this compartment is continuously moved 
to the sludge well by a raking mechanism 
equipped with interrupted diagonal blades 
on to which flexible squeegees are attached. 

In small units the mechanism, including 
the flocculator tank, is suspended from 
support beams spanning the tank. A two- 
speed drive motor is used, providing 
different speeds for two concentric vertical 
shafts. The outer shaft is connected to 
the moving elements of the flocculator and 
is driven at a higher speed than the inner 
one. The inner shaft drives the sludge- 
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arms of the clarifier and may 
b: hollow, meshing with a central 
under-siphon feed pipe. 

In the larger units the main load, due to 
the mechanism, is carried on a central 
hollow pier forming the vertical leg of the 
feed siphon. The flocculator compartment 
is supported on the arms of the clarifier 
raking mechanism, with which it rotates. 
The drive unit may be a two-speed motor, 
or a traction drive may be used for the 
clarifier, with an independent central drive 
for the flocculator mechanism. 

The moving parts of the flocculator are 
a series of rotating vertical paddle blades 
which intermesh continuously with corres- 
ponding vertical paddles, fixed to the 
support beams in the small units, or to the 
clarifier bridge structure in the larger units. 
In both designs the flocculator rotates in 
the reverse direction to the clarifier. 

In practice it has been found that the 
efficiency of the Clariflocculator is such 
that its volume and area need only be 
equivalent to that of the clarifier in a 
separate flocculator and clarifier instal- 
lation. That is, no allowance for the 
capacity of the flocculating compartment is 
necessary. 

As mentioned above, these units are of 
two types, differing in construction detail ; 
at present, sizes range between 16 ft. and 
100 ft. in diameter. 


Equipment developments 

With a well-established operation like 
sedimentation, new developments of a 
basic character occur infrequently. How- 
ever, improvements are made in the design 
of mechanical equipment which aim at 
producing a greater efficiency. 


Duo-Clarifier 


This is a modification of the standard 
Dorr clarifier and consists of such a unit 
divided diametrically into two compart- 
ments by a vertical dividing well extending 
from above the liquid level down to the 
sludge level. 

One compartment is for primary settling 
and the other for secondary settling. The 
feed well and the overflow collection trough 
are bisected by a dividing wall with 
separate feed and overflow lines. 

Compared with two standard clarifiers 
of equal combined area, installation and 
maintenance costs are lower; operation is 
also simpler. 


Improved Hydroseparator 

This was developed for separating solids 
of different sizes by virtue of their differen- 
tial settling rates, where large volumes of 
water are involved and large areas are 
required. This unit would be chosen, for 
example, to separate grit from china clay. 
Units from 50 to 100 ft. in diameter are 
capable of handling 100 to 1,000 tons/hr. 
of solids. The distinctive feature is an 
automatic hydraulic lifting device which 
raises the rake 3 ft. in the event of a serious 
overload; when the overload has been 
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reduced, the rake is slowly lowered to its 
normal position. 

An overload device is also fitted to the 
more recent large (100 ft. diam.) centre- 
driven Hardinge thickeners. This, how- 
ever, is not of the hydraulic type, but 
depends on the increased torque being 
transmitted to the drive rollers (Fig. 8). 


Exterior design 

The latest thickener designs completely 
dispense with superstructures and, in 
addition to reducing the required head- 


room, easier accessibility to the drive 
mechanism results. The same amount of 
stability for the vertical shaft as in the 
older types of unit is provided. 
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Carbo-nitriding of Steel 


ARBO-NITRIDING is a 
method of producing a 
hard case on stee]. The process 
consists of heating the steel in a 
suitable gas atmosphere so as to 
produce a case containing car- 
bon and nitrogen, the concen- 
tration of both constituents 
being highest at the surface and 
decreasing progressively towards 
the core. By subsequent heat- 
treatment a hard, wear-resistant 
surface may then be obtained. 
For many years cases of the type 
described have been produced 
by salt-bath cyaniding, and 
carbo-nitriding will find its main 
application in the treatment of 
work which formerly would 
have been treated in a salt-bath. 
The presence of nitrogen increases the 
degree to which the case can be hardened. 
Thus the carbo-nitriding treatment, like 
salt-bath cyaniding, results in the forma- 
tion of a ‘ hardenable’ case at treatment 
temperatures some 100°C. lower than those 
used in normal carburising practice. 
Treatment at these lower temperatures 
reduces the amount of distortion. Further- 
more, the resistance of the case to wear is 
greater than that of a comparable case 
produced by carburisation alone. 

The atmosphere suitable for the process 
consists of a carburising gas to which 
ammonia is added. The carburising gas 
consists essentially of a mixture of carbon 
monoxide, hydrogen and nitrogen. This 
atmosphere is generated by passing town’s 
gas and air over charcoal, or other catalyst, 
contained in a retort heated to approxi- 
mately 1,000°C. Propane and ammonia 
are added to the gas so generated, the 
combined amounts being approximately 
10%. This mixture is then recirculated 
over the work at, say, 850°C., for sufficient 
length of time to produce the required 
depth of case. The work may then be 
quenched and tempered or given an 
isothermal treatment to develop the 
required properties. 

Broadly speaking, for a given tempera- 
ture of treatment, the case depth obtained 
by carbo-nitriding is similar to that ob- 
tained in a salt-bath. However, the surface 
concentrations of nitrogen and carbon may 


Typical batch-type furnace for carbo-nitriding. The 
equipment farthest from the camera is for quenching. 


be varied¢in the carbo-nitriding process by 
suitable adjustment of the rate of addition 
of ammonia and hydrocarbon to the 
atmosphere. 

Furnaces for carbo-nitriding may be 
either of the batch or the continuous type 
and are of similar design to those in use 
for gas carburising. Usually, where a 
quench or isothermal treatment is given 
to the material after carbo-nitriding, the 
bath is made an integral part of the furnace, 
so that the work is maintained in the 
atmosphere right up to the time of immer- 
sion. In a batch furnace marketed by 
General Electric Co. Ltd. the work is 
supported in heat-resisting trays in a gas- 
tight heat-treatment chamber, and the gas 
mixture is forced over the charge by a fan 
in the base. Continuous furnaces may be 
of the ‘ pusher’ or rotary-hearth type; in 
the pusher furnace the work is normally 


‘loaded on to trays or suspended from skids. 


Recirculation of the gases within a con- 
tinuous furnace is essential and suitable 
gas-locks must be provided to protect the 
furnace atmosphere during charging and 
discharging. 

The carbo-nitriding process is par- 
ticularly suitable for the production of 
hard, shallow, wear-resistant cases. The 
gaseous process can result in a much greater 
economy for certain classes of work and, 
when used in conjunction with continuous 
furnaces, produces a greater ‘ throughput’ 
of work. 
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Left: Part of physical chemistry laboratory. Right: Lubricating oil laboratory. 


New Centre of Benzole Research 


A few weeks ago Prof. Sir Robert Robinson, O.M., F.R.S., opened new laboratories at Watford for the National 
Benzole Co. Ltd. These laboratories also serve the advisory organisation, the National Benzole Association, so that 
they can truly be described as the research centre of the British benzole industry. Before the official opening a 
representative of INTERNATIONAL CHEMICAL ENGINEERING visited the laboratories to gather material 


~ 


Y far the largest distributor of benzole 


in Great Britain is the National Benzole 
Co. Ltd. This organisation, set up some 
30 years ago, handles more than 90”, of the 
100,000,000 gal. of benzole turned out each 
year by about 400 different producers— 
steelworks, tar distillers, gasworks, the 
National Coal Board, etc. 

Three main grades of benzole are 
handled by the company: motor benzole, 
which is mixed with petrol to produce an 
efficient and economical fuel for internal 
combustion engines; several grades of 
pure benzole, which are used mainly as 
chemical raw materials, notably in the 
manufacture of phenol, nylon and benzene 
hexachloride insecticide; and ‘ 90’s’ ben- 
zole (90°%, distils over at 100°C.), which is 
used chiefly as a solvent. 

The chemical engineering and chemical 
research, analytical control of raw materials 
and testing of finished products involved 
in the handling of these large quantities 
of benzole have hitherto been carried out 
by the company’s research and control 
staffs in laboratories at Willesden, London. 
During recent years the company’s activi- 
ties have been widened to embrace 
petroleum products such as diesel oil and 
lubricating oils. This has naturally in- 
creased the work of the technical staff and 
created a need for bigger laboratories. 
This need has now been met by the con- 
version of a modern factory at Watford to 
spacious laboratories which can comfort- 


for the following article. 


ably accommodate the present activities of 
the technical department besides providing 
ample space for future expansion. The 
laboratories are located on a 3}-acre site 
facing the Watford By-pass. 

Before describing these new laboratories, 
which were officially opened on May 10, 
it should be explained that, in addition to 
being the technical department of the 
National Benzole Co., they are also the 
research laboratories of the National Ben- 
zole Association. This latter organisation 
is the research and advisory body of the 
British benzole industry, being chiefly 
concerned with technical standards. 


Staff 


The laboratories are manned by a staff 
of 45, headed by Mr. G. Claxton, M.Sc., 
chief chemist, and Mr. R. A. Fraser, B.Sc., 
A.R.I.C., assistant chief chemist. The 
research section is staffed by a senior 
chemist with twelve assistants, the control 
section by a senior chemist and seven 
assistants, the lubricating oils section by 
a senior chemist and five assistants, and 
the engine test house by a research engineer 
and two assistants. The rest of the staff 
consists of a librarian, administrative and 
clerical assistants and domestic staff. 


Layout 

When it was used as a factory, this 
8,000 sq. ft. building comprised a number 
of offices occupying the frontage on two 
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floors, with the main depth of the block 
consisting of a large open hall. It is this 
hall which has been partitioned with 
aluminium-framed AHoloplast and glass 
panels to make eight laboratories, two 
balance rooms, two store rooms and a 
refectory. A passage runs down the centre 
of the building, with the laboratories 
opening off on either side. By the lavish 
use of glass partitioning and with a roof 
fitted with skylights, the whole area enjoys 
fine natural lighting. In addition, there are 
fluorescent strip lights. The laboratories 
have ample headroom to take tall equip- 
ment such as stills, chromatographic 
columns, etc. 

The conversion of the building has been 
carried out under the direction of the 
National Benzole Co.’s own engineering 
department. 


Research section 


This is the largest department of the 
laboratories, being concerned with the 
research problems of the whole industry. 
These fall into three broad categories: 
recovery of benzole from gas; refining 
problems; and analysis. A problem now 
in hand is the development of a meter for 
recording the percentage of benzole in 
coal gas. Such a meter would obviously 
be of the greatest value to benzole pro- 
ducers, enabling them to test the efficiency 
of their stripping processes. 

In another part of the laboratory, work 
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is in progress on a method for determining 
aromatic hydrocarbons by chromatography 
on a silica gel column. The separated 
brands are then viewed under ultra-violet 
light. 

' An ingenious innovation in the balance 
room is the use of ordinary tennis balls 
to absorb vibration which would affect the 
accuracy of the balances. Each slate 
balance table rests on two piers; in the 
top of each two balls are embedded so 
that the table is cushioned on four balls. 
Although the idea seems too simple to 
work, we were assured that it was indeed 
effective in absorbing the vibration of the 
heavy traffic passing along the nearby 
arterial road. Replacement of the balls is, 
of course, quite simple. 

Among other.equipment in the research 
section is a laboratory-scale benzole scrub- 
ber and a recording polarograph, besides 
the usual apparatus like water baths, pH 
meters, stirrers, shakers, etc. 


Superfractionator 

Probably the most interesting apparatus 
in the research section is an entirely auto- 
matic superfractionating unit. Tempera- 
ture, boil-up rates, still-head pressure, 
heat to jackets, boiler pressure, water 
supply, power, sample collection, etc., are 
all controlled automatically and the unit 
runs for 24 hr./day with very little atten- 
tion. It has three 2-l. columns and one 
15-l. column packed with Dixon gauze 
rings. Efficiency of the small columns is 
65 theoretical plates and of the large, 45 
theoretical plates. The recorder reads to 
0.1°C. The unit was devised and con- 
structed entirely by the National Benzole 
research staff. 


Control section 

The price of crude benzole is, of course, 
dependent upon the amount of refined 
benzole recoverable. The evaluation of 
crudes from the 400 different works supply- 
ing benzole to the National Benzole Co. 
is among the important work performed 
by the control section. 

Besides this the section receives each 
week samples of motor benzole from 90 
different works for checking against the 
specification laid down by the National 
Benzole Association. Samples of export 
benzole are also checked regularly, a task 
which has grown with the increase of 
exports of motor benzole to the U.S. from 
less than 100 gal. in 1949 to nearly 
11,000,000 gal. in 1950. (In the U.S. it is 
used mainly for the manufacture of 
synthetic rubber and styrene.) 

Petrol and benzole blends used as com- 
mercial motor spirit are also checked 
regularly in this department. Finally, 
regular checks are made on the pure ben- 
zoles used by the chemical industry. 
These grades are produced to increasingly 
stringent specifications. 

Sulphur tests in a fume-free atmosphere, 
the N.B.A. oxidation test for motor ben- 
zole and the Schwartz tetraethyl lead test 
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Distillation laboratory showing superfractionator devised and constructed by the National 
Benzole research staff. 


are among the analytical operations carried 
out by the control section chemists. 


Lubricating oils section 

Manufacture of lubricating oils is a com- 
paratively new activity for the National 
Benzole Co., and one which has developed 
rapidly since the war. It is in every way 
an addition to the strictly benzole side of 
the business, for, of course, the oils are 
blended from petroleum bases. Lately the 
company has entered the industrial oils 
field. Today it has two lube oil depots, 
at Barking, Essex, and Trafford Park, 
Manchester. 

The main work of the lubricating oils 
chemists is the quality control of base 
petroleum oils and of retail blends. At 
present the section is almost completely 
occupied with ad hoc problems, but it is 
hoped later to undertake fundamental 
research. The routine operations carried 
out in the section include the determina- 
tion of specific gravity, viscosity, flash and 
pour points of oils. A thermostatic bath 


apparatus is used for viscosity tests in 
preference to the standard Redwood vis- 


Exterior of the new benzole research laboratories at Watford. 


cometer, and the results in centistokes are 
converted to the Redwood units required 
by the industry. Standard temperatures 
for these tests are 70, 140 and 200 F. 

Naturally, the section is concerned with 
the analysis of competitive lubricating oils 
and carries out determinations of fatty oils 
in compounded products and of additive 
contents (lead, zinc, barium, etc.). Demul- 
sification tests for turbine oils and tests on 
industrial oils such as mould lubricants, 
cutting oils, etc., are other routine 
operations. 


Engine test house 

This building is adjacent to the main 
laboratories. Its chief installations are 
two variable compression engines for per- 
forming the standard tests on motor spirit, 
é.g. testing of anti-knock properties. A 
dynamometer, capable of absorbing 8 
b.h.p. at 3,000 r.p.m. is also available. It 
is now planned to carry out engine tests 
on lubricating oils, in addition to the 
present routine tests. 

Inspection of the engine test house con- 
cluded our tour of these well-planned and 
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Physical laboratory. 


admirably equipped laboratories. With 
these excellent new facilities at their dis- 
posal, the technical staff of the National 
Benzole Co. can look forward to many 
years of efficient service to the British 
benzole industry. 

We should like to thank the directors of 
the National Benzole Co. Ltd., the chief 
chemist, Mr. Claxton, and the assistant chief 
chemist, Mr. Fraser, for the opportunity of 
visiting the laboratories. W.G.N. 


Corrosion Control Studies 





Here are abstracts of papers read 
at the 7th Annual Conference of 
the American National Associa- 
tion of Corrosion Engineers, held 
in New York recently. Areport of 
the Association’s 6th conference 
appeared in our July 1950 issue. 











Some effects of cathodic protection 
on conventional paints 


(L. F. Suprasin, Electro Rust-Proofing 
Corp.; F. L. LeFepuve, D. L. HAWKE 
and A. J. EIcKHoFF, National Lead Co.) 


Cathodic protection with metal protec- 
tive paints is of interest to industry where 
steel structures are immersed in water or 
buried in soil. Both systems of metal pro- 
tection offer many advantages. However, 
both systems have some disadvantages. 
Hence the question: Are they compatible 
and would a combination of the two 
systems overcome some or all of the dis- 
advantages of each? It was felt that, with 
conventional paint systems, blistering could 
be minimised by applying a constant 
potential between an anode and the painted 
surface rather than a constant current. 

We set up four groups of tanks with 
fresh water with the following constant 
potentials between an anode and the tank 
wall: Group I at 0.25 V; Group II at 
2.5 V; Group III at 25 V; and Group IV 
for control (no cathodic protection). The 
paint systems included red lead in linseed 
oil, red lead in phenolic, and zinc dust-zinc 
oxide in phenolic. The interiors of the 
tank surfaces were sandblasted prior to 
painting. Three coats of each primer 
were applied at normal spreading rate. 
In sea water, we used four groups of 
painted specimens. In each of three 
groups, the painted specimens under study 
were coupled with an unpainted specimen 
whose protective current flow was con- 
trolled at 1.5 mA, 15 mA and finally as 
much as 410 mA\sq.ft., respectively. In 
the fourth group, the specimens were 
submerged independently (no cathodic 
protection). The paint systems included 
a basic zinc chromate and a lead chromate- 
butyral wash primer followed by a red 
lead-vinyl-anticorrosive and a cuprous 
oxide-viny] antifouling. One of the control 
specimens of each system had an 8-in. 
scratch line as well as one of each of the 
paint systems coupled with a bare specimen 
receiving 15 mA/sq.ft. 

At intervals of over a period of eighteen 
months, the following measurements were 
made: (a) Protective current drained from 
specimen; (6) Potential between anode and 
the steel panel; (c) Potential of steel panel 
measured against a saturated KCl calomel 
half cell; and (d) At each inspection, the 
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panels were removed from the water and 
visually examined for blistering, rusting, 
deposit formation and fouling. In the 
fresh-water tanks, it was noted that the 
blistering of the paint increased rapidly 
with increasing potential measured against 
the surface of the paint film with a saturated 
KCI calomel half cell. Although there was 
considerable blistering observed where the 
potential measured against a calomel half 
cell did not exceed -855 mV, the paint 
films materially assisted cathodic protec- 
tion. For example, at the end of eighteen 
months, a potential of -552 mV was noted 
on a bare steel tank receiving 0.293 mA, 
sq.ft. of protective current, whereas the 
tanks with blistered paint surfaces were 
receiving 0.103 and 0.086 mA/sq.ft. and 
had measured potentials of -675 and -712 
mV, respectively. The bare steel tank 
receiving as much as 0.57 mA/sq.ft. showed 
severe general rusting. Slight rusting was 
observed on the cathodically-protected 
painted tanks with less than one-third of 
the protective current flow applied to the 
bare tank. In sea water it was also noted 
that the vinyl paint films blistered increas- 
ingly with increasing potential pressure 
across the film. At potentials less than 
1,000 mV measured against a saturated KCl 
calomel! half cell, very little, if any, blister- 
ing was encountered after a period of 


eighteen months over that observed on a 


panel not under cathodic protection. On 
the cathodically-protected panels, small 
pinpoint white deposits had formed, in- 
dicating effective policing by cathodic 
protection. To establish more definitely 
the best combination of cathodic protec- 
tion and paint, the study should extend 
several years beyond the time of initial 
failure of the paint film. 


Corrosion inhibitors for mild steel 
in hydrochloric acid 


(Ep. A. Briep and H. M. WInn, Hercules 
Powder Co.) 


The use of inhibited acids, especially 
hydrochloric acid, in applications such as 
metal cleaning and oil well acidising has 
increased considerably in recent years, due 
to the development of effective corrosion 
inhibitors. Organic nitrogen compounds, 
particularly amines, have long been known 
to be effective as HCl inhibitors for steel, 
presumably because of their ability to 
adsorb on the metal surface, thus forming 
a protective layer. The development of 
an amine derivative of rosin led to an 
evaluation of this product as an HCl 
inhibitor. Good results were obtained, but 
the relatively low solubility of rosin amine 
in hydrochloric acid imposed a concen- 
tration limitation. It was found that con- 
densation of the amine with ethylene oxide 
formed oxyethylated amines which pos- 
sessed good solubility in HCl and good 
corrosion inhibition. Even more impor- 
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tant were the discoveries that the oxy- 
ethylated amines would act as solubilising 
agents for up to 15°, of their weight of 
free amine, and that addition of free amine 
to the oxyethylated amines improved their 
inhibition properties. The optimum ethy- 
lene oxide content was determined by 
evaluating a series of condensates contain- 
ing from 1 to 31 moles of ethylene oxide 
per mole of rosin amine. The 5-mole 
condensate was found to be optimum from 
the standpoint of both inhibition efficiency 
and acid solubility. The addition of 
various amounts of free amine to the con- 
densates improved their efficiencies and 
resulted in very good protection at exceed- 
ingly low concentrations. For example, 
the 5-mole condensate containing 15°, 
free amine gave penetration values of 0.130 
and 0.159 in. p.a. at concentrations of 0.20 
and 0.05°/,, as compared to about 17 in. 
p.a. for the controls. Test conditions 
involved mild steel in 15°, HCl at 165°F. 
for 4 hr. The §-mole condensate con- 
taining 15°, free amine was further 
evaluated at 0.20°,, concentration by vary- 
ing both the acid concentration and contact 
time. Weight losses of mild steel in both 
inhibited and control acids were deter- 
mined at ten time intervals from 8 to 240 
min. in 5, 10 and 15%, HCl. Curves of 
corrosion rates plotted as a function of 
time show that in the uninhibited acids 
the rate increased rapidly for about 40 
min., then increased slowly for the duration 
of the tests. In inhibited acids, curves of 
corrosion as a function of time indicate 
a maximum rate at the shortest time 
intervals, and that the rate decreases 
logarithmically as a function of time. This 
is believed to be due to increased adsorption 
of the inhibitor during the tests. 


Physical chemical aspects of 
corrosion inhibition 
N. HACKERMAN, Department of Chemistry, 
University of Texas 

Corrosion inhibitors, as distinct from 
those materials which treat the environ- 
ment, function in accord with recognised 
principles of chemical kinetics and of 
surface phenomena. With inhibitors which 
undergo chemical reactions at the phase 
boundaries, the rate of overall change is 
determined by the kinetics of several 
coupled systems. These include diffusion 
through bulk fluid, diffusion through 
boundary liquid layers, diffusion through 
the solid phases, and chemical reaction 
both near and on the metal surface. The 
usual result of this sequence of processes 
is the formation of a barrier of solid 
material on the metal surface which 
generally makes the third step listed rate- 
controlling. In those systems in which 
the inhibitor particles are adsorbed, the 
extent and nature of the association de- 
pends on the molecular structure of the 
inhibitor, its solubility and state of aggrega- 
tion in the given environment, and the 
specific character and heterogeneous nature 
of the metal surface. The effects of 


adsorption are made evident by virtue of 
separation of reactants (as above) or by 
fundamental changes in the reactivity of 
the metal. Either type of change might be 
indicated by variation in electrode potential 
values or in local cell current. It should 
be possible, however, to distinguish be- 
tween the two types of effect from dif- 
ferences in order of magnitude and from 
the way in which potentials change with 
time and with inhibitor concentration. 
A more complete understanding of the 
several modes of operation of corrosion 
inhibitors is possible by application of 
some of the experimental methods in use 
in various phases of chemical research. 
Among these techniques are instrumental 
methods for following composition 
changes, radiochemical techniques, struc- 
tural determinations by electron and x-ray 
diffraction, studies of change in magnetic 
properties of the system, procedures for 
determination of contact angles and solid- 
liquid interfacial free energies (more 
specifically, wetting and spreading) and 
measurements of contact potentials. 


Chiorinated rubber coatings 


(F. K. SHANKWEILER, G. N. BRUXELLES, 
and R. E. WHITNEY, Hercules Powder Co.) 


Industrial experience during the past 15 
years has shown that chlorinated rubber is 
one of the few outstanding film-forming 
materials from which corrosion-resistant 
coatings may be formulated. Formulation 
has a marked effect on the resistance of 
chlorinated rubber systems to corrosive 
solutions or atmospheres. For maximum 
chemical resistance the types of modifiers 
for chlorinated rubber are restricted to 
chemically-inert resins and _plasticisers, 
which must be formulated properly to 
obtain optimum film properties arid a satis- 
factory level of weathering resistance. If 
proper precautions in selecting the modify- 
ing components are not considered, cor- 
rosion resistance of chlorinated rubber 
coatings may be seriously impaired. For 
example, alkali resistance rapidly diminishes 
by vehicle modification with saponifiable 
resins or plasticisers. Similar effects are 
evident if components are incorporated 
which are not in themselves unaffected by 
acids or salts. 

Pigmented coatings in which the film 
consists of 50 to 60°;, chlorinated rubber, 
15 to 20%, Arochlor 5460, Chlorowax 70 or 
hard coumarone resins, etc., and 25 to 30°, 


Clorafin 42-S, Arochlor 1254 or Cumar, 


P-10, etc., are shown to provide highly 
effective protection to corrosion. Panels 
with such coatings exposed in the salt fog 
and in tap-water immersion (100°F.) tests, 
compared with many other types of coat- 
ings, illustrate the specific value of such 
coatings when subject to salt corrosion or 
water. As best performance cannot be 
obtained without the use of suitable 
primers, a comparison of chlorinated 
rubber and other types of primers was 
undertaken in these tests. It is shown that 
pigmentation of chlorinated rubber primers 


is equally as important as that Previously 
established with other vehicles. When 
properly formulated with corrosion-resjs- 
tant pigments, chlorinated rubber primers, 
together with chlorinated rubber topcoats, 
afford a high degree of protection. 

Numerous case histories of commercial 
usage in varied maintenance problems 
where chemical resistance is essential 
establish the economical merit of such 
coatings. Among the fields <isctissed 
were acid plants, paper mills, water works, 
industrial machinery, sewage disposal 
plants and various concrete construction 
protected by chlorinated rubber. 

One particular feature of chlorinated 
rubber coatings has led to their acceptance 
for industrial maintenance. They are 
applicable by brushing or spra\ing to 
surfaces which cannot be physica!!y pre- 
pared by ideal procedures. Chlorinated 
rubber, like most coatings, gives best 
results over rust-free clean metal to which 
efficient primers are applied. The out- 
standing feature of chlorinated -ubber, 
however, is that it affords reasonab y good 
protection over many types of undercoats 
or over poorly prepared surfaces. 


Corrosion control in hot water 
storage tanks 


(H. A. RoBInson, Dow Chemical Co. 

Galvanic protection of hot-water storage 
tanks with magnesium anodes has been 
investigated for various types of tank con- 
structions and protective lining materials. 
Preliminary work was done with steam- 
heated industrial-type water heaters having 
black iron or bare steel tanks. Subsequently 
the investigation was extended to include 
the study of domestic-type water heaters 
having gaivanised tanks. Automatic gas, 
automatic electric and range boiler type 
water heaters were included in these tests. 
The effect of variables, such as water tem- 
perature, water hardness, rate of water 
flow and the length and location of the 
anode rod was studied in the laboratory. 
Field tests were then carried out in various 
localities to determine the effect of water 
composition on the degree of protection 
afforded by the magnesium rod. Current 
work is concerned with the use of organic- 
type tank coatings (protective finishes) in 
combination with a magnesium anode. It 
was concluded from this work that, for 
galvanised tanks, a single anode rod would 
afford a high degree of protection in 
approximately 90°, of the waters encoun- 
tered in the continental United States. 
Refractory waters, characterised by extreme 
softness, a very low mineral content and 
poor conductivity, require two or more 
anodes to get compiete protection. In 
highly mineralised waters a current limit- 
ing resistor is used to bring anode current 
output into line with protection require- 
ments. Black iron or bare steel tanks are 
also effectively protected, but the practical 
range of application is somewhat narrower 
(in terms of water compositions) owing to 
the higher current requirements. 
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Industrial Opportunities for Chemical 


Engineers 


There is a good job awaiting every chemical engineering graduate now and for some time to come. Indeed, it is 
estimated that industry will need 1,000 chemical engineers during the next five years. On graduation the young 
chemical engineer is faced with an almost embarrassingly wide choice of jobs. To help him make the right choice 
the Graduates’ and Students’ Section of the Institution of Chemical Engineers organised recently a four-day conven- 
tion in London, during which experts described the opportunities in six industries: metals, edible oils, gas, plastics 
low-temperature and atomic energy. These talks were supplemented by visits to representative factories in the 


N an opening address, Prof. D. M. 

Newitt, President of the Institution of 
Chemical Engineers, said that oppor- 
tunitics for completing the training and 
the first job were extremely important 
factors influencing a chemical engineer’s 
whole future outlook. He would like to 
see more students attached to a varied team 
engaged on some development work, but 
there were few such opportunities at 
present. He prophesied that most oppor- 
tunities for the chemical engineer would 
be found in the marginal 
because the current shortage of raw 
materials meant that low-grade sources 
would have to be used and economic 
methods for treating such starting materials 
devised. One example was the extraction 
of magnesium from sea water, which 
involved numerous difficult chemical 
engineering problems (see INTERNATIONAL 
CHEMICAL ENGINEERING, May 1951, p. 219). 

Mr. Norman Swindin, Nordac Ltd., 
mentioned the growing importance of the 
chemical engineer as custodian of the 
world’s resources. There was a great waste 
of important raw materials in many indus- 
tries, for example half the sulphur used 
was wasted by being combined with 
ammonia and washed into the ground; 
another waste was in the pickling of metals. 
It was the chemical engineer’s job to 
prevent this waste. 


Gas industry 


Mr. R. F. Twist, works manager of the 
South-Eastern Gas Board Tar Works, 
dealt with opportunities in the gas indus- 
try. Although the industry was entirely 
dependent upon contractors for all its plant 
and there were thus no openings for the 
chemical engineer as a plant designer 
within the industry itself, there was a great 
demand for chemical engineers to investi- 
gate the co-ordination and balance of all 
processes, e.g. maximum use of low-grade 
heat. Other examples were removal of 
ammonia, removal of H.S, peak load pro- 
duction and recovery of sulphur from spent 
oxide. 

Some 8°, of the chemical engineers 
graduating during the next few years would 
probably be taken by the gas industry, for 
which the essential requirements were 
a broad training, a willingness to learn the 


industries, ~ 
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Students being shown round the Tate & 
Lyle Ltd. sugar refinery at Plaistow Wharf, 


London. Above, a Suchar rotary-lcaf-type 
filter press. To remove small solid im- 
purities from the raw sugar syrup, lime is 
added and the mixture is ‘ carbonated’ in 
a series of tanks by treatment with washed 
flue gas containing 12°, carbon dioxide, the 
precipitated chalk adsorbs the majority 
of the undissolved impurities and forms 
an effective filtration cake in the Suchar 
presses. 


industry and ability to handle labour and 
to prepare specifications. 


Ferrous metals 


Dr. Leckie, head of the steel-making 
division, British Iron and Steel Research 
Association, said that many chemical 
engineers were needed in the iron and steel 
industry and that a chemical engineering 
training was equally suitable for works 
managers, sales managers (particularly in 
the case of heat- and corrosion-resisting 
steels for chemical plant), coke-oven 
managers, steel furnace managers and 
research workers. 


Non-ferrous metals 


Mr. Stanley Robson, President of the 
Society of Chemical Industry, stressed the 
need for chemical engineers willing to 
study and capable of appreciating metal- 
lurgy in the non-ferrous metals industry. 
The number of metallurgists required in 
the U.K. was relatively low, due to the 
importing of semi-refined ores. However, 


there was great scope for the chemical 
engineer in the marginal industries such 
as the recovery of sulphur in metal- 
extraction processes. 


Low-temperature industries 


Mr. M. Ruhemann, Petrocarbon Ltd., 
divided the low-temperature field into two: 
refrigeration incorporated in a manufactur- 
ing unit, and low-temperature plant for the 
physical separation of gases. In the former 
case, the refrigeration unit usually worked 
at a temperature above -—50°C. and was 
generally designed independent of the 
whole plant to produce a given number of 
B.Th.U.s of cold. In the latter case, the 
plant operated as low as —200°C. and was, 
in general, designed by one party. The 
low-temperature chemical engineer was 
generally employed in low-temperature gas 
separation and opportunities in this field 
were few. Giving reasons, Mr. Ruhemann 
said that, although this method was being 
used increasingly, e.g. for the preparation 
of oxygen for industry and the commercial 
extraction of hydrogen, ethylene and 
methane from coke-oven gas, there were 
already a great many different designs of 
plant on the market. As far as exports 
were concerned, it appeared that the 
Americas were covered by the U.S.A. 
The Iron Curtain countries were excluded, 
leaving India, who had very little capital 
available for such purchases, and Africa 
and Australasia, where competition was 
already strong. Competition in Europe 
was also very keen. In the speaker’s 
opinion, only about half-a-dozen chemical 
engineers would be required in this 
industry in the immediate future. 


Atomic energy 

Mr. A. S. White, head of the chemical 
engineering division, A.E.R.E., Harwell, 
said there was plenty of scope for the 
young chemical engineer in this field. The 
work in his division was very diverse and 
included the development of laboratory 
plant through the pilot-plant stage to full- 
scale equipment for mineral dressing and 
the treatment of low-grade radioactive 
ores, the chemical processing of irradiated 
material, development of sodium and potas- 
sium alloys and the disposal of radioactive 
effluents. | Remote-controlled processes 
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employing foolproof techniques had to be 
evolved before radioactive materials could 
be handled and processed satisfactorily. 


General opportunities 


The views of the various speakers and 
the discussions which followed coincided 
with the conclusions of the report pub- 
lished last year by the Chemical Engineers 
Sub-Committee of the Ministry of Labour, 
i.e. that during the next five years the 
demand for chemical engineering graduates 
would be greater than the supply. 

The chemical engineer was the most 
highly paid of all engineers. Pay and 
prospects were equally good whether in 
Government service or private enterprise. 

A question which arose on several 
occasions was whether, having chosen 
a specific industry, a chemical engineer 
had to remain in it for the rest of his life. 
The general opinion was in favour of one 
major change after five or six years, 
although, of course, the selection of the 
first job was extremely important. Even 
Government scientific departments wel- 
comed changes and the Official Secrets 
Act did not prevent anyone leaving the 
A.E.R.E., for example, to take up a post 
in industry. 


Works visits 


On one afternoon parties were able to 
visit, according to their choice, the Green- 
wich works of G. A. Harvey & Co. Ltd., 
where the heaviest types of chemical plant 
are fabricated; the West Thurrock con- 
tinuous cement manufacturing plant of the 
Lafarge Aluminous Cement Co. Ltd.; 
Cadby Hall, the mechanised food factory 
of J. Lyons & Co. Ltd.; the newly com- 
missioned coke-oven plant at the East 
Greenwich works of the South-Eastern 
Gas Board ; the Acton refinery for platinum 
metal concentrates of the Mond Nickel Co. 
Ltd.; the Wembley works of the British 
Oxygen Co. Ltd.; and the Plaistow Wharf 
sugar refinery of Tate & Lyle Ltd. 


Sugar refinery visit 


The trip to the sugar refinery was ideal 
for getting a broad view of chemical 
engineering operations. The students saw 
how such unit operations as filtration, 
evaporation, centrifugation and drying 
were carried out on an industrial scale, 
as well as the operation of ancillary 
services such as power production, tin can 
manufacture and packaging. 


Other visits 

On the second afternoon of the con- 
vention the students were able to choose 
between visits to B.X. Plastics Ltd. at 
Manningtree, Ford motor works at Dagen- 
ham, Van den Berghs & Jurgens Ltd. 
margarine and edible oils factory at Pur- 
fleet and the new crude-oil-refining unit of 
the Shell Refining & Marketing Co. Ltd. 
at Shellhaven. 

The Shellhaven refinery went into 
operation late last year, and is designed to 
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Tate & Lyle’s refinery. A white sugar mixer 


situated beneath the vacuum pan. This 

vessel receives a 40-ton charge of massecuite 

from the vacuum pan and discharges to 

a battery of centrifugal machines. The 

mixer is 12 ft. 6 in. in diameter, 20 ft. long 

and fabricated in nickel-clad mild steel by 
G. A. Harvey & Co. (London) Ltd. 





Battery of Roberts’ white-sugar centrifugal 
machines (Western States Machine Co.). 
The baskets are 40 in. in diameter, 24 in. 


deep and operate at 1,200 r.p.m. The 
machines are charged with 5 cwt. of masse- 
cuite containing white-sugar crystals and 
a heavy, purified syrup. Following separa- 
tion, the sugar is dried and sent for packag- 
ing and the syrup is either evaporated to 
provide another crop of crystals or mixed 
with other syrups and then partially inverted 
to make ‘ Golden Syrup.’ 


refine 6,000 tons/day of crude oil. Both 
atmospheric and vacuum distillation 
columns are in operation. Salt-water 
cooling is employed, the water being 
obtained from the Thames. The unit 
operates continuously by an elaborate 
system of automatic control. 





Production of nitriles 


The valuable properties of nitriles as 
basic material for acids, amines, esters, 
etc., are already well known. In a new 
British patent (645,754) Socony-Vacuum 
Oil Co. Inc. claim an improved catalytic 


“method of producing them from hydro- 


carbons by an inexpensive and commer. 
cially feasible process. An alkyl-syb. 
stituted aromatic hydrocarbon is reacted 
with ammonia in the gaseous phase g 
temperatures between about 900°F. ang 
the decomposition temperature of ammonia 
in the presence of a catalyst containj 
molybdenum oxide. Any alkyl-substituteg 
aromatic hydrocarbon may be used, more 
particularly toluene, xylenes or trimethy| 
benzenes. Various oxides of molybdenum 
are suitable as a catalyst—either the sesqui-, 
di-, tri- or pent-oxide, with preferably an 
alumina support. Either super- or sub- 
atmospheric pressure may be used, but it 
has been found that operation is usually 
satisfactory at either atmospheric pressure 
or moderately above or below this. The 
process may be carried out by any of the 
well-known techniques for operating cata- 
lytic reactions in the vapour phas¢, either 
as a batch or discontinuous operation, 
using a catalyst-bed-type reaction chamber 
or several of these im series; and the 
catalyst may be regenerated when required 
by the usual oxidation methods The 
results of several examples are tabulated 
showing yields (°,, volume of hydrecarbon) 
ranging from 4.45 to 9.70°,. 





Manganese from 
low-grade ores 


An economical method of refining low- 
grade manganese ore which, if properly 
exploited, might satisfy the demands of 
the United States for more than 100 years 
was described to the American Chemical 
Society’s North Jersey section by Dr. E. 
S. Nossen, director of research of E. §. 
Nosser Laboratories, Inc. The process 
involves converting manganese ores to 
manganese monoxide and then dissolving 
the material in nitric acid. The nitric acid 
cycle, which was developed at the Nossen 
laboratories, permits the acid to be re- 
covered and re-used, thus making 
economical operation possible, it was said. 

Discussing the disadvantages of various 
methods by which manganese ores art 
now processed, he told how the nitric 
acid method avoids their limitations. 

The process is applicable to both oxide 
and carbonate ores, the two kinds most 
prevalent in the U.S., he said, adding that 
it appeared to be very advantageous m 
ores with a high iron content such as those 
of the Cujuna range in Minnesota, because 
a large amount of the iron is recovered. 

“What with other processes was an 
expensive nuisance turns out to help the 
economy of this process by lowering the 
cost for the manganese,’ the speaker 
asserted. 

The major steps of the process are very 
simple and do not require any special 
equipment or complicated or unusual 
operating conditions such as high pressures 
and high temperatures, he stated. 
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Training Mechanical Engineers for the Process Industries 


SUBSTANTIAL number of graduate 
mechanical engineers find their way 
jnto the process industries (chemicals, iron 
and steel, food, etc.) or are employed in 
the manufacture of machinery used in 
these industries (grinders, heat exchangers, 
driers, de-dusters, etc.). The mechanical 
engineering curriculum seems to have 
out of the experience gained in the 
fabrication of all sorts of objects. To a 
study of the strength of materials, the 
theory of machines, machine design and 
drawing, such subjects as heat engines, 
hydraulics and steam turbines were added 
as industry has expanded. In process 
industry engineering the precision of de- 
sign is still relatively low and, owing to 
a lack of the proper understanding of the 
principles involved, expensive over-design 
is common. Fundamentally no greater 
knowledge is required than is obtained in 
most pre-university instruction in physics 
and chemistry, but it is the methods of 
translation of these principles into 
engineering devices which are new. 

The traditional method with the young 
mechanical engineers has been to allow 
them a year or so to find their feet, but 
this wastes time and tends to consolidate 
existing practice. One method of adapting 
the university mechanical engineering 
training to the more immediate needs of 
the chemical industry was described by 
W. F. Carey, M.Eng., M.I.Mech.E., en- 
gineering division manager, alkali division, 
LC.I. Ltd., in a recent education group 
paper of the Institution of Mechanical 
Engineers entitled ‘ Mechanical Engineers 
in the Process Industries.’ This method, 
employed in parts of I.C.I., provides the 
students with a month’s course of experi- 
ments devised to bring out the underlying 
principles upon which rests the design of 
the more important types of machine. 


The experiments 


The ten experiments deal with: (1) 
pressure drop in valves; (2) heat transfer 
in forced convection; (3) matter transfer 
limited by diffusion in the gas film; (4) 
de-aeration of tap water; (5) grid-packed 
water-cooling tower; (6) size distribution 
of a powder; (7) the sampling of a dust 
suspended in a gas; (8) grade-efficiency 
curve for a cyclone; (9) energy for free 
crushing; and (10) the use of an eliminator 
for measuring spray fineness. The instruc- 
tion received illustrates the laws governing 
the transfer of heat, the analogous process 
of the transfer of matter and the settling 
of small particles in a fluid under gravity 
or centrifugal action. It could, of course, 
best be included in the university cur- 
riculum as an interim measure, but as it is 
generally considered undesirable to extend 
the experimental course any further, the 
Rew entrant into the process industries 
could be given this one month’s course of 
Suitable experiments at the industry’s 
expense. 


According to Mr. Carey, the experi- 
ments do not demand expensive equip- 
ment nor is their execution difficult. 
Allowing for each a day for practical work 
and a day for writing, the course will take 
about four weeks. Students receive a 
typescript which gives full particulars of 
the apparatus and the principles of the 
experiments. Their instructional value 
lies in giving an insight into simple methods 
of applying physical principles; the 
material is not new, but publication is 
scattered and so far has not been included 
to any extent in text-books. 

The experiments have been used for 
instructing entrants to the heavy chemical 
industry. A high standard of knowledge 
is not necessary, e.g. the course would be 
suitable for students who are preparing to 
sit for an Institution ‘ B’ paper on ‘ Mech- 
anical Engineering in the Chemical Indus- 
try.’ It is considered that such a course 
is especially suitable for graduates who 
have completed their apprenticeship; it 
could be located either at an industrial site 
or at a univerity or technical college. 


Cost of equipment and training 


Assuming that services comprising elec- 
tricity, gas, steam and water and com- 
pressed air are available in a room 20 by 
30 ft. it will cost about £2,000 to £3,000 
to install ten experiments similar to those 
described. About five students could be 
handled simultaneously so that about 50 
students per year could be instructed. 
Very little supervision would be required, 
but it would be necessary to adjust the 
apparatus and to provide supplies of sand, 
etc., and to scrutinise the written results 
and discuss them with the students. In- 
dividual cases, of course, would vary 
widely, but a rough estimate of running 
costs can be made as follows: 


Supervision, I part-time lecturer.. 500 
Cleaning and maintenance. . -.  §00 
Depreciation, at 10°,, of £2,500 .. 250 

Total, p.a. .. es -. 3,290 


or, say, £25 per student. 


Eight installations needed 


The Institution of Mechanical En- 
gineers admit about 2,000 new members 
each year, of which about a third are 
graduates and the remainder have Higher 
National Certificates or the equivalent. 
Assuming that a fifth of this total enter the 
process industries or take the course for 
other reasons, 400 students yearly could 
take the course with direct benefit. If, 
therefore, it were decided to introduce 
such a course widely this would mean 
that, excluding engineers already in indus- 
try who might take the course, eight instal- 
lations would be wanted costing, say, 
£20,000 in capital and {£10,000 p.a. in 
running charges. These sums are not 
trifling in themselves, but they are insig- 
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nificant in comparison with the advantages 
sought; also they possess the great merit 
of bearing fruit immediately after their 
expenditure. A 

The course is calculated to show trained 
mechanical éngineers how their knowledge 
can be applied to a wider variety of prob- 
lems than occur in normal practice. It 
could be taken profitably by all engineers, 
from first-class honours graduates to the 
Higher National Certificate man; it 
would be appreciated most fully after 
graduation and apprenticeship by engineers 
who are interested in the problems of the 
process industries. Apart from its general 
value, it should be particularly useful for 
training men to bridge the gap between the 
semi-works experiment and the full-scale 
plant, and in the related task of assembling 
design information from tests on working 
plant. 

To train technical engineers is a slow 
process, particularly if a degree is sought, 
but the course envisaged takes only a 
month. It can be followed by qualified 
engineers already in industry at a later 
stage in their careers, and thus can offer 
a more immediate tonic to our industrial 
recovery than could be secured by the 
complete graduate (or equivalent) training. 
It is not intended to claim that the experi- 
ments constitute a substitute for technical 
education, but rather that they offer a 
useful supplement and can be applied to 
reservoirs of talent of proven value. 





Recent publications 


Mobile drum factory. A souvenir 
book has been published by B. Van Leer 
N.V., Holland, describing and illustrating 
the mobile drum-making factory which 
formed the major exhibit at this inter- 
national company’s stand at the 1950 
Foire de Paris. Glass drums are also 
manufactured by this company, which is 
represented in the U.K. by Metal Con- 
tainers Ltd. 


Ion-exchange resins. The chemical 
and physical properties and details of the 
regeneration procedures of each of their 
range of ion-exchange resins are given in 
a publication of the British Drug Houses 
Ltd. The many applications of the resins, 
including mixed-bed de-ionisation, group 
analysis and as catalysts, are also described 
and a comprehensive list of references is 
given. 

Aluminium-nickel alloys. Aluminium 
alloy castings containing nickel are de- 
scribed in a current publication of the 
Mond Nickel Co. Ltd. Details are given 
of metallurgical developments and pro- 
duction methods. The article is based 
upon a British paper presented at the 
annual congress of the American Foundry- 
men’s Society held last year at Cleveland, 
Ohio. 
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Nickel Alloys versus Sulphuric Acid 


ECAUSE sulphuric acid is the most 

widely used inorganic acid, it is the 
corrosive most frequently encountered in 
chemical processing. In concentrations 
below about 85°, by weight at atmospheric 
temperatures and below about 65°, at 
somewhat higher temperatures, it is a 
typical reducing acid, and can be handled 
best by metals and alloys generally resistant 
to reducing conditions. In high concen- 
trations it becomes strongly oxidising in 
nature and is best handled by materials 
resistant to oxidising conditions. Among 
the wide variety of high-nickel alloys are 
some which are most resistant to reducing 
acid environments and others most suitable 
for oxidising conditions, so that usually one 
or more of these alloys is suitable for 
processes involving the use of sulphuric 
acid in any concentration. 

Selection of the most useful and 
economical material for a particular pro- 
cess usually depends, first, upon whether 
the exposure conditions are reducing or 
oxidising as determined by acid concen- 
tration, aeration, temperature and nature 
of impurities; and then upon such other 
factors as velocity, film formation, con- 
tinuity of exposure, permissible metallic 
content of the solution and physical pro- 
perties of the alloy. The performance of 
all these high-nickel materials in sulphuric 
acid solutions hzs been determined by 
service experience and by numerous 
laboratory and plant corrosion tests which 
are summarised in ‘ Monel and some other 
High-Nickel Alloys versus Sulphuric Acid,’ 
published by Henry Wiggin & Co. Ltd. 

Of the high-nickel alloys, Monel is most 
commonly used for handling sulphuric 
acid solutions under essentially reducing 
conditions. Nickel can be frequently used 
with such solutions at low or moderate 
temperatures, although it is usually less 
resistant than Monel. Inconel usually has 
adequate resistance to corrosion by cold 
unaerated sulphuric acid solutions up to 
about 70°, concentration, although its 
resistance is below that of Monel. 

In addition, there are available a number 
of alloys containing from 60 to 80°, nickel, 
and from 13 to 20°,, chromium, with the 
remainder mostly iron. The two most 
common alloys in this group are those con- 
taining about 80°, nickel and 20%, 
chromium, and about 65°;, nickel, 15°, 
chromium, balance iron. These alloys are 
principally used for electrical resistance 
and heat-resisting purposes and are some- 
what similar in corrosion resistance to 
Inconel, the data for which may be used 
as a guide to their possible usefulness. 
Applications in sulphuric acid solutions 
include baskets and other fittings in the 
pickling of brass and copper alloys. 

Ni-Resist is the alloyed cast iron most 
likely to be used with sulphuric acid 
solutions. It is employed chiefly with 
dilute unaerated solutions at atmospheric 
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temperature and with strong concentrated covering the sulphonation of naphthalene. 


acid. 


Organic sulphations and 
sulphonations 


The results of a number of plant cor- 
rosion tests in the sulphation, washing and 
neutralisation of oils in operating reactors 
indicate the good performance of Monel 
in the sulphation of animal and vegetable 
oils, which has been confirmed by its 
performance in operating reactors over 
some years. Monel is used for the con- 
struction of complete sulphators, linings, 
heating coils, agitators, pipe fittings, pumps 
and pump rods. Corrosion resistance is 
favoured by the fact that the concentrated 
acid when added is dispersed in the oily 
media, which provides a somewhat pro- 
tective film. The ultimate use of most 


the sulphuric acid 
washing of benzole. 


Monel coils used in 


sulphated oils calls for a product of high 
purity with minimum discoloration. Users 
normally consider that oils processed in 
Monel or in glass equipment are equivalent 
in colour. In the case of sulphated olive 
and teaseed oils, there is some indication 
that nickel sulphating equipment may give 
better colour. Monel also has good resis- 
tance to corrosion by diluted sulphuric 
acid and the alkalis encountered in washing 
and neutralisation equipment. 

Nickel-clad steels are used for the storage 
of finished sulphated oils. The use of 
clad steel for large tanks provides economy 
as well as protection for the product. 


Sulphated alcohols and sulphonated 
aromatics 


A wide variety of detergents and wetting 
agents are now made by the sulphation of 
fatty alcohols or of fatty esters. A con- 
siderable number of these sulphations and 
sulphonations are made with strong sul- 
phuric acid or with oleum at moderate 
temperatures. Where the sulphuric acid 
concentration is not allowed to fall below 
about 80°, during the reaction, steel and 
cast iron equipment is generally used. In 
scme cases where 66°Bé sulphuric acid is 
used and acid concentrations are likely to 
fall below 80°, the use of Monel sul- 
phonating equipment would be indicated, 


Washing and neutralisation of naph- 
thalene sulphonic acid can usually be done 
in Monel equipment, which is also used for 
the handling of alkyl aryl sulphonates jp 
petroleum refineries and in other plants, 
both before and after treatment with 
alkalis. Inconel is used for the storage 
and handling of some aklyl sulphate base 
materials after production. The corrosive- 
ness of these materials will depend upon 
whether free sulphur dioxide is present in 
appreciable amount. If it is, corrosive 
conditions may be severe in the vapour 
sections of closed storage tanks where 
sulphur dioxide has an opportunity to 
accumulate and a sulphurous acid solution 
to condense. This may be prevented by 
using open storage tanks or removing 
vapours continuously from closed tanks. 
Inconel is used for the spray-drying of 
some alkyl sulphate detergents where pro- 
tection of colour as well as corrosion 
resistance is a factor. 

Corrosion tests have been made in the 
condensation of naphthalene sulphonic 
acid with formaldehyde. Although Monel 
shows suitable resistance, there is evidence 
that sufficient sulphur dioxide may have 
collected in the upper part of the vessel to 
significantly increase corrosion in the 
vapour phase. A Monel agitator and shaft 
was used in this reactor and the shaft 
showed some increased corrosion in the 
vapour phase. 


Fat splitting and washing 


Monel is commonly used for the con- 
struction of solid or lined acid-splitting 
tanks used in the manufacture of soaps 
and other surface-active agents. Service 
experience has confirmed the indication of 
these tests, that the corrosion rates of 
Monel can be expected to be less than 
0.01 in. year with continuous operation. 
In most of the Monel Twitchell splitting 
tanks now in operation, the ratio of volume 
capacity in cubic feet to inside tank surface 
area in square feet is about 2 to 2.5. The 
use of Monel equipment is extended to 
the sulphuric acid splitting of waste soap 
stock and vegetable oil ‘ foots’ to recover 
fatty acids and also to the acid splitting of 
black liquor soaps to recover tallow cil 
fatty acids. 

In the more recently developed con- 
tinuous processes for splitting of fats with 
hot water under high temperatures and 
pressures, Inconel has proved to be one of 
the most suitable materials for splitting 
towers, from the standpoints both of 
corrosion resistance and physical proper- 
ties. It is more suitable than Monel or 
nickel for this application. 

Monel equipment is suitable for the 
storage and handling of acidified fatty acid 
mixtures after splitting and for the sul- 
phuric acid washing of fats and fatty 
acids. 
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Petroleum refining: Acid treatment 
of distillates 

Acid treatment of lubricating oils and 
other distillates is usually done with suc- 
cessive additions of sulphuric acid of 66°Bé 
or higher strength. For pumps and valves 
handling the acid sludge from the treating 
units, Monel has been used satisfactorily. 
In one case, Monel rods were found in 
good condition after ten months’ con- 
tinuous service pumping acid sludge at 
10°C. against 125 lb./sq.in. pressure. 
Monel valves handling sulphuric acid of 
66°Bé at a discharge pressure of 55 
Jb./sq.in. gave 800 hr. continuous service. 
The selection of materials appears to 
depend upon general plant experience and 
principally upon the temperature of the 
sludge. Where abrasion or galling is a 
problem, the following combination of 
materials has been used satisfactorily in 
reciprocating pumps: liner, cast ‘S’ 
Monel; piston, Monel (cast or wrought); 
rings, Monel (spring temper); rods, ‘K’ 
Monel (age-hardened); and valves, Monel. 
Where separation of oil from sludge is 
done in high-speed centrifugals, the bowls 
have been machined from Monel forgings. 
Monel filter cloth is used in the filtering of 
clay-treated acid stocks. 


Extraction and polymerisation of 
olefins 

In the production of alcohols from 
refinery gases, the first step usually involves 
absorption of the specific olefin in sulphuric 
acid. The second step in these processes 
involves the addition of water to accomplish 
hydrolysis of the sulphates to alcohols. 
In the separation and recovery of sulphuric 
acid in alcohol plants it may be necessary 
to handle 40 to 45°,, acid at temperatures 
up to 115 to 120°C., and 60 to 65°, acid at 
temperatures up to 135 to 150°C., both of 
which are highly corrosive conditions. 
Monel can be used for some applications 
with 40 to 45°, sulphuric acid up to about 
115°C., and with 60°,, acid up to about 
100°C. under conditicns of low velocity, 
but at these border-line temperatures its 
corrosion rate is increased considerably by 
the velocity conditions existing in towers, 
pumps and piping. 


Organic esterifications and 
condensations 
Sulphuric acid is commonly used as a 


catalyst in organic esterifications and 
various types of condensations. Corrosion 
rates in these reactions usually will depend 
upon the amount and concentration of 
sulphuric acid involved and upon the 
temperature of the reaction. Monel nor- 
mally shows suitable corrosion resistance 
and is commonly used for heating coils in 
reactors and stills, in some cases with 
liquid temperatures up to 150°C. 

The production of phenol-formaldehyde 
resins is a common condensation reaction 
often using sulphuric acid catalyst and 
complete Monel reaction kettles, agitators, 
vapour lines and condensers are used. 


Monel sulphating, neutralising and washing 
equipment for the manufacture of sulphated 
wetting agents. 


Acid treatment of coal distillates 

In by-product coke plants considerable 
use is made of sulphuric acid for the washing 
of crude benzole, light oils and naphthalene 
for the removal of sulphur compounds and 
other objectionable impurities. Monel is 
used for acid-treating tanks, agitators and 
other parts. In one plant, Monel propellers 
have given about two years’ service, and 
Monel agitator shafts from five to six years’ 
service in the acid treatment of light oils. 

Procedure in the washing of naphthalene 
is about the same as for light oils, but a 
somewhat higher temperature is used, 
because of the viscosity of the naphthalene. 
It is possible that air agitation would in- 
crease corrosion of Monel by the acid at 
temperatures around 60°C., sometimes used 
in treatment of benzole. 

In some plants the acid sludge from 
strong acid-treatment of tar oils is saved, 
the acid regenerated, and tar-base sul- 
phates recovered for further processing to 
produce such materials as pyridine. Monel 
is in some cases used for processing vessels 
and for pumps and valves handling 
mixtures of acid and sludge or tar bases. 


Ammonium sulphate production 

Common processes for the manufacture 
of ammonium sulphate in by-product 
plants are direct systems in which gas from 
the coke ovens, after cooling and removal 
of tar, is reheated, combined with ammonia 
gas from the ammonia still and delivered 
directly to saturators or scrubbers. In 
saturators, the gases are bubbled up 
through a layer of ammonium sulphate 
solution containing about 5 to 6°, free 
sulphuric acid, the temperature being 
maintained at about 60°C. 

The results of plant tests in the produc- 
tion of ammonium sulphate by these 
methods indicate the good performance to 
be expected from Monel in practically all 
parts of the production systems where acid 
conditions are encountered. In modern 
plants Monel is being used for the con- 
struction of complete saturators and scrub- 
bers, mother liquor tanks, crystal settling 
tanks, centrifuges, vacuum filters and 
accessory equipment. In continuous centri- 
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fugals, Monel has been used for baskets, 
discharge housing, wear plates and 
fastenings. 

Monel has been used for immersed 
saturator pumps handling the acid liquor 
and crystals. Such pumps are in good 
condition after more- than five years’ 
continuous service. 


Aluminium sulphate 


Aluminium sulphate is usually made by 
digesting finely ground bauxite or alumina 
with boiling sulphuric acid, frequently with 
air agitation during mixing. Monel could 
be used for digester tanks and heating 
coils. In the digestion of crude bauxite, 
corrosive conditions are considerably less 
severe in the acid vapour above the liquid, 
since ferric sulphate is not present in an 
appreciable extent, so that Monel is used 
for parts which do not enter the liquid. 

In the evaporation of commercial grades 
of aluminium sulphate, corrosion rates due 
to ferric sulphate will usually be too high 
for the economical use of Monel evapora- 
tors. Monel is used for evaporator covers 
where in contact with acid vapour only. 
Concentrated iron-free aluminium sul- 
phate is poured on nickel-clad steel floor 
plates for cooling to prevent iron 
contamination. 


Inorganic acid sulphates 

Aqueous solutions of most of the in- 
organic acid sulphates hydrolise to a certain 
extent to form dilute sulphuric acid, par- 
ticularly at temperatures associated with 
their evaporation. Some of them contain 
free acid in the crystalline salt. Monel has 
useful resistance to solutions of most of 
the non-oxidising acid sulphates and has 
numerous applications in the evaporation 
and handling of such solutions. Nickel and 
Inconel are usually somewhat less resistant 
than Monel in hot solutions, though having 
a number of applications where special 
conditions, such as the necessity for free- 
dom from copper pick-up by the solution, 
dictate their use. Ni-Resist can be used 
under some of the more dilute acid con- 
ditions and is usually much more resistant 
than cast iron. 

Examples include the use of Monel 
evaporators, or evaporator or heater coils 
and tubes for zinc sulphate, nickel sul- 
phate, sodium bisulphate and manganese 
sulphate, and of nickel evaporators for 
stannous sulphate plating solutions. 
Monel-lined rotary driers are used for 
drying zinc sulphate and acidified barium 
sulphate. Plant or laboratory corrosion 
tests have been made in solutions of most 
of the common acid sulphates. 

Monel, nickel and Ni-Resist are usually 
severely attacked by solutions of oxidising 
acid salts, but Inconel is frequently resis- 
tant, except at high temperatures. Inconel 
parts are used on Oliver filters in a wet 
process for extracting copper from copper 
slimes containing 12°, sulphuric acid at 
43 to 49°C. A study has been made of the 
performance of various materials in potas- 
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sium persulphate solutions, in view of the 
use of this chemical as a catalyst. Inconel 
is generally suitable for handling these 
chemicals. 


Textile processing 


The important applications of sulphuric 
acid in the textile industry include its use 
in the preparation of acid dye baths, wool 
carbonising, textile scouring, the prepara- 
tion of viscose rayon spinning or hardening 
solutions and the shrinking, washing and 
dyeing of felt hats. 

Monel is being used for dyeing equip- 
ment where darker colours are employed 
and where small amounts of copper pick- 
up do not have an objectionable effect on 
the colour. With light or pastel shades, 
which are more sensitive to metallic con- 
tamination, Inconel is preferred. Inconel 
has a high degree of resistance to the acid 
dye solutions. Plant experience as well 
as laboratory dyeing tests with a variety of 
the most sensitive dyestuffs, using both 
straight acid and top chrome dyeing, have 


shown that Inconel has no significant effect 
upon the colour of most of these materials. 

In the production of viscose rayon 
thread the alkaline viscose solution is forced 
continuously through very fine holes in 
the spinnerets into an acid spinning or 
hardening bath where the threads are 
formed. The spinning solutions become 
diluted in use and sometimes by addition 
of acid wash solutions. They are 
evaporated to restore the original concen- 
tration and to recover the excess sodium 
sulphate which is formed by reaction of 
the acid with alkaline viscose. Evaporation 
is normally done under vacuum of 26 to 
27 in. and at a liquid temperature of 45 to 
50°C. The evaporator bodies usually are 
made of cast antimonial lead. Nickel is 
the metal most commonly used for 
evaporator and heater tubes in conjunction 
with either nickel or lead tube sheets. 
Nickel tubes normally give satisfactory life 
and have the advantage that nickel salts 
do not adversely affect the strength of the 
rayon thread formed. 





Desilverisation of Lead 


N India, lead smelting from indigenous 

ore was started on a small scale in 
1944 by the Metal Corporation of India 
Ltd., with its smelter located at Tundoo, 
about 11 miles from Dhanbad. The lead 
sulphide concentrates as delivered to the 
smelter contain about 10 oz. of silver to 
the ton and the lead bullion produces 
assays between 20 and 26 oz. of silver per 
ton. At present the silver is not separated 
from the lead. This is not only a financial 
loss but in some cases a silver content of 
Over 0.002 oz. is considered an objectional 
impurity in the lead. Thus the problem of 
desilverisation of the lead, although not of 
great consequence at the present, will 
assume greater importance as the output 
of lead is increased, and a study of de- 
silverisation has been undertaken by the 
Indian National Metallurgical Laboratory 
on behalf of the Metal Corporation. A 
summary of the information available and 
an account of the various processes adopted 
in other countries is given by P. I. A. 
Narayanan and M. C. Sen, National 
Metallurgical Laboratory, in the f. of 
Scientific and Industrial Research (India), 
(1950, 9 (11), pp. 408-411). 

There are four standard methods of 
desilverisation of lead: (1) The cupellation 
process; (2) the Pattinson process; (3) 
the Parkes process; and (4) the Betts 
electrolytic process. 

According to the author, the Parkes 
process appears to be the simplest. This 
method depends upon a greater affinity of 
gold and silver for zinc than for lead and 
the insolubility of zinc-silver alloys in lead 
which is saturated with zinc. Before the 
addition of zinc, however, the furnace lead 
has to be thoroughly softened by removal 
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of impurities such as iron, copper and 
antimony. There are differences of opinion 
regarding the quantities of zinc to be 
added, and a modification of this process 
uses an alloy of zinc and aluminium 
(0.5%), which recovers all the silver in one 
operation. The separation of the zinc- 
silver crust from the lead is better when 
the zinc aluminium alloy is used. 

The cupellation process is applicable to 
lead very rich in silver, but has become 
obsolete as a method for desilverisation, 
due to heavy metal losses. The Pattinson 
process is elaborate, as it requires repeated 
recrystallisations, sometimes as many as II, 
and a large number of kettles, possibly up 
to 15. The Betts electrolytic process pro- 
duces lead of exceptional purity and is 
most suited where the total impurity is 
very high. It is also suitable where fuel 
cost is high in comparison with electric 
power rates. 





Contributions and 
Correspondence 


THE EDITOR welcomes practical articles 
and notes on chemical engineering and 
industrial chemical subjects with a view 
to publication. All contributions, which 
should be fully illustrated whenever pos- 
sible, are carefully considered. A pre- 
liminary letter or synopsis is advisable. 
Address such material to THE EpITor, 
INTERNATIONAL CHEMICAL ENGINEERING, 
17 Stratford Place, London, W.1. 


Letters for publication on any of the 
subjects covered by this Journal are also 
invited. 











New chemical for making 
sponge rubber 


NEW ‘ blowing agent’ for the many- 

facture of bright-coloured, odourless, 
non-toxic products from sponge rubber or 
porous plastics was recently described to 
the American Chemical Society’s division 
of rubber chemistry. Mattresses, pillows, 
toys, pads and sponges of various sorts and 
insulation and decorating materials are 
some of the items which are said to be 
made more efficiently with the new com- 
pound, which was reported by Dr. D. L. 
Schoene, manager of organic research for 
the Naugatuck chemical division of the 
United States Rubber Co., and co-author 
of the report. 


Principle of process 

The new agent, p, p’-oxy-bis-benzene 
sulphonyl hydrazide, is mixed with the 
rubber or plastic stock before the vul- 
canisation, or heating, process. The heat 
of vulcanisation causes the blowing agent 
to decompose, giving off large volumes of 
nitrogen gas and steam. These gaseous 
products, which form bubbles throughout 
the material, produce a fine, even sponge 
structure. 


No effect on vulcanisation rate 


The new blowing agent is essentially 
neutral chemically and, therefore, is 
claimed to have little or no effect on the 
rate at which the rubber or plastic material 
vulcanises. This is important, because 
there mfust be a careful balance between 
the formation of the sponge cells and the 
vulcanisation, or setting up of the material, 
for the production of satisfactory sponge 
products. 

Although chemical compounds of the 
sulphonyl hydrazide class generally give 
off unpleasant smelling gases when they 
decompose, this particular compound has 
been chemically designed so that odourless 
solids are given off instead. ‘The fact 
that the residue is polymeric (solid) is 
demonstrated by ignition of the dry 
powdered blowing agent,’ Dr. Schoene 
said. ‘No flame is observed, but the 
material gasses off smoothly, leaving an 
expanded polymeric foam reminiscent in 
form and action of the well-known 
“* Pharoah’s Serpents.” 


Aegteamune 

‘ p, p’-Oxy-bis-benzene sulphony! hydra- 
zide has been shown to be a non-staining, 
non - discolouring, non - toxic, odourless 
blowing agent of considerable merit. It 
yields either open- or closed-cell expanded 
products, according to the processing 
technique employed. 

‘Both rigid and flexible foams may be 
produced. It is generally applicable in 4 
wide variety of rubbers, including hevea 
(natural rubber) reclaim, and the various 
synthetic rubbers, as well as synthetic 
resins such as polyvinyl chloride, poly- 
styrene, polyethylene and the like.’ 
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Tapes for heating columns 


and tubes 

Research into the difficulties associated 
with the heating of fractionating columns, 
pipes, tubing, etc., in laboratory and pilot- 
plant production has resulted in the design 
of flexible, elastic heating tapes made from 
one or more fabric bands of resistance wire 
separated and bordered by bands of high- 
temperature resisting glass fibre yarn. 
Width and length of the various tapes are 
determined by the current carrying capacity 
of the resistance wire. The surface loading 
of the tapes has been arranged approxi- 
mately at 2} W/in.? (0.4 W/cm.?) area of 
tape. This wattage concentration enables 
temperatures of 400°C and over to be 
reached inside a glass tube of 2 mm. wall 
thickness. The tape is applied simply by 
winding it round the body to be heated, with 
edges adjoining or with any suitable pitch. 
Changes in the relative position of the tape 
can be made easily. Three varieties of tape 
are supplied by the makers, Electrothermal 
Engineering Ltd.--uninsulated, insulated on 
one side only, and insulated on both sides. 


High-speed sieving and grading 
machines 

Most sieving, straining, sorting and 
grading operations have previously been 
slow and laborious processes, involving 
either hand labour or cumbersome 
machinery. S. N. Bridges & Co. Ltd., 
claim to have developed machines which 
operate more simply and more rapidly than 
any others. Working on the principle of 
direct vibration, the machines are sturdily 
built. One characteristic of these machines 
is the manner in which the sieving trays 
can be arranged. Several sieves can be 
placed one above the other, enabling grad- 
ing in various sizes to be effected auto- 
matically in one operation. The machines 
can also be arranged for continuous opera- 
tion by use of the hopper or chute feeds. 

The machines consist of two cast bridge 
members. The lower bridge contains the 
special adjustable flywheel, the adjustment 
of which regulates the degree of vibration 
obtained. The flywheel is driven by an 
electric motor through the gearbox and 
flexible coupling contained in the upper 
bridge casting. The gears are steel and 
phosphor bronze, ensuring perfect meshing 
and longer life, and are keyed to hardened 
and ground steel shafts. Transmission is 
through the central main shaft, which is 
totally enclosed, and runs in heavy duty 
ball and roller races, which will run in- 
definitely with no other attention than an 
occasional greasing. The two bridge cast- 
ings are spaced by heavy torsion bars 
which, together with the main shaft hous- 
ing, are heavily electrolytically chromed. 
The remainder of the machine is finished 
with high gloss cream paint. 
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Heating tapes. 


The action of the flywheel is to make the 
bottom section of the outer framework 
vibrate horizontally at high frequency, 
causing the material being sieved to be 
passed through the mesh quickly without 
clogging or splashing. The machine is 
smooth and silent in operation, and can be 
used satisfactorily in any atmosphere. 

The machines are designed to be sus- 
pended from any suitable overhead joist 
or prefabricated frame. They must always 
be suspended, preferably by some non- 
rigid support, such as a rope or wire bond, 
between the overhead bearer and the 
suspension piece. 

In addition, Bridges supply a fully 
mobile floor type sieving and grading 
machine for manufacturers who have no 
suitable support for a suspended type of 
machine, as well as those who require a 
machine which can be moved from place to 
place in the works. The sieving unit is 
mounted on a tubular steel trolley running 
on four castors, vibration being provided 
by a specially dynamically vibrating motor 
which is mounted on the end of the tray. 
These machines vibrate in both horizontal 
and vertical planes, eliminating the pos- 
sibility of the screen becoming blinded by 
finely-ground or moist powders. 


Photoelectric counter 


A new batch counter operates by 
arranging the articles to be batched to 
interrupt or reflect the light beam of a 
photocell. When the instrument is used 
for length integration or similar applica- 
tions a rotating slotted disc may be used to 
interrupt the light beam. In all cases the 
electrical pulses thus generated are fed to 
the batch counter, which integrates them 
and operates an output relay when the re- 
quired total has been reached; this in turn 





operates an electro-magnetic mechanism to 
deflect the stream of articles into another 
container. The counter may be arranged 
to reset itself immediately, or to be reset 
by the closing of an external circuit. 

The counter is built on a unit basis, and. 
the simplest form of the instrument will 
count and batch any number between I 
and 255. The inclusion of dividing units 
enables multiples of 10 up to 2,550, of 100 
up to 25,500, of 12 up to 255 dozen and of 
144 up to 255 gross, to be batched. A 
switch enables one of five preselected 
counts to be chosen immediately, and the 
choice governed by the switch may be 
altered at any time by adjusting plug con- 
nections. Indication of the count is given 
by neon lamps, and the total number of 
batches is shown on the non-setting electro- 
mechanical counter. Manufacturers are 
Airmec Laboratories Ltd. 


Large stainless steel pump 


Believed by the makers to be the largest 
of its kind ever constructed, a 240,000- 
gal. hr. pump is one of four recently 
installed in a large dye works. The pump 
is made according to the patent Mopump 
unit construction, and the base plate and 
coupling are entirely dispensed with. The 
suction and discharge ends are 12 in. in 
diameter. Although the combined weight 
of the outfit is some 3} tons, the pump, 
which is entirely of stainless steel, is carried 
without further support from the motor. 
Makers are Rhodes, Brydon & Youatt Ltd., 
Stockport. 


Plastic filter pump 

The Nivoc filter pump is the outcome of 
experiments with many classes of materials, 
and many designs, to produce a pump 
which has neither the fragility of the or- 
dinary glass pump nor the corrodible weak- 
ness of the metal type. 

The design of the phenolic plastic body 
of the pump into which are screwed the 
nickel-plated brass connecting nipples en- 
sures both long life and high efficiency, 
since it is resistant to all the usual corroding 
influences which attack many other 
materials. Further, the exact relation of 
the jet to the orifice is maintained so that 
every pump can be relied upon to give a 
high vacuum (better than 12 mm. of 
mercury off absolute) with high pumping 
speed and low water consumption. 

The pump is made by W. and J. George 
and Becker Ltd. in two types: ND.211, 
for attaching with rubber tube to standard 
laboratory taps; and ND. 212, with }-in. 
B.S.P. fitting, for permanent attachment to 
threaded taps. 





New Plant and Equipment 
Fill in the Enquiry Coupon on page 292 
for further details of the equipment 
and plant described in 
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GREAT BRITAIN 


Chemical engineers’ dinner 

The annual dinner of the Institution of 
Chemical Engineers was held on May 18 
at the May Fair Hotel, London. Proposing 
the toast of the Institution, Sir Frederick 
Handley Page stressed the need for giving 
every opportunity to the individual to 
make the best of himself in the interests of 
the community. Only by increasing the 
scientific and technical skill of each of our 
workers would it be possible for Britain 
to maintain its living standards. The 
reply to this toast was among the last 
official duties of the president, Prof. D. M. 
Newitt, F.R.S., who is succeeded in this 
office by Sir Harold Hartley, F.R.S. 
Prof. Newitt said that the amount and 
complexity of the knowledge which uni- 
versity students must now assimilate may 
well make it necessary to find a new 
system of teaching. 

The toast of ‘The Guests’ was 
happily and wittily proposed by Dr. 
F. A. Freeth, a vice-president of the 
Institution and the reply was given by 
Sir Roderic Hill in the absence, through 
indisposition, of tne High Commissioner 
for India. Among the guests were the 
High Commissioner for South Africa, 
Mr. S. Robson, president of the Society 
of Chemical Industry, Mr. H. W. Cremer, 
president of the Royal Institute of Chem- 
istry, Prof. E. K. Rideal, president of the 
Chemical Society, Sir Ben Lockspeiser, 
secretary, D.S.I.R., Mr. C. G. Hayman, 
chairman of the Association of British 
Chemical Manufacturers, and Major V. F. 
Gloag, chairman of the Association of 
British Chemical Plant Manufacturers. 

At the annual meeting which preceded 
the dinner, Prof. Newitt gave his presi- 
dential address entitled ‘ Some Memorials 
of Early Chemical Engineers ’. 


Sulphuric acid production 

The cut in supplies of sulphur is reflected 
in the figures for sulphuric acid output for 
the first quarter of 1951 published by the 
National Sulphuric Acid Association Ltd., 
which show a production of only 77.3°, 
of capacity. Stocks of sulphuric acid also 
decreased from 69,256 tons of 100°, 
H,SO, on January 1 to 60,036 tons on 
March 31. Stocks of raw materials in 
tons on March 31 compared with January 1 
were, pyrites 63,980 (59,465), spent oxide 
198,137 (192,631), sulphur and H,S 56,483 
(62,977), zinc concentrates 24,061 (48,845) 
and anhydrite 60 (§25). 


Production of potash 

Asked in Parliament what encourage- 
ment the Government was giving to the 
development and production of potash 
discovered at Eskdale, Yorkshire, and for 
how long this discovery of sylvanite would 
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be enough to supply U.K. rieeds of potash, 
Mr. Bottomley replied that the Govern- 
ment were giving every possible encourage- 
ment to the companies engaged in explora- 
tory work on these deposits. A good deal 
more work must, however, be done before 
it would be possible to say when exploita- 
tion on an economic scale could begin. It 
had been estimated that if it were found 
possible to extract a reasonable proportion 
of the deposits hitherto proved, the needs 
of the U.K. would be assured for about 
140 years. 


Chemicals exempt from K.LD. 

The Treasury have exempted the follow- 
ing articles from Key Industry Duty until 
August 19, 1951: cobalt carbonate, cyano- 
acetic acid, diacetone alcohol, 8-hydroxy- 
quinoline, potassium metabisulphite, 
sodium dihydrogen orthophosphate and 
tribromophenol. 

A second order also applies, until 
August 19, to: p-aminophenol, dibenz- 
thiazyl disulphide, dibutylamine, dimethyl 
sulphate (a methyl ester), n-heptaldehyde, 
lactic acid, mercaptobenzthiazole, p-methyl- 
aminophenol sulphate, nicotinamide, p- 
nitrophenol, iso propylamine, r. sodium 
sulphite, sodium thiosulphate (photo- 
graphic quality) and p-toluidine. 


Melchett Medal awarded to 
Prof. Garner 

At the annual luncheon of the Institute 
of Fuel, held in London recently, the 
Melchett Medal for 1951 was bestowed 
upon Prof. F. H. Garner, O.B.E., head of 
the Birmingham University Department of 
Chemical Engineering, by Mr. J. F. 
Ronca, O.B.E., president of the Institute. 


Concrete research laboratory 

The new structures laboratory of the 
Cement and Concrete Association, a 
major part of its research station at 
Wexham Springs, near Slough, Bucks., 
was opened by the Minister of Works on 
May 10. This is the first of the new 
buildings to be added to the research 
station under the current extensions 
scheme and it houses a precast concrete 
products shop and offices. The laboratory 


will be used for general structural research. 


but it is particularly designed for testing 
large structural specimens. 


Leather chemists’ conference 

The International Union of Leather 
Chemists’ Societies is holding a conference 
in London from September 9-14. There 
will be about four sessions of scientific 
papers and several visits including one to 
the new laboratories of the British Leather 
Manufacturers Research Association at 
Egham. (See INTERNATIONAL CHEMICAL 
ENGINEERING, July 1950, p. 328). 


L.C.1.’s boom year 


The highest value of consolidated sales 
to customers in the company’s history— 
£220,800,000—is recorded in the 1950 
report of Imperial Chemical Industrie; 
Ltd. Net profits were £16,843,912 com. 
pared with £9,791,503 in 1949. 

It is stated that rearmament in this ang 
other countries had stimulated the demand 
for the company’s products so that demand 
had again begun to outrun supply, making 
it necessary to revert to rationing for many 
products. 

Many contractors were experiencing in- 
creasing difficulties in obtaining suplies of 
essential raw materials and the effects of 
the rearmament programme woul:' hinder 
improvement, although the decision in 
1947 to erect a central construction work- 
shop at the General Chemicals Division 
had enabled comparatively small .tems to 
be supplied without delay. 

Nevertheless, many new plants had come 
into operation during 1950. ‘The first 
stages of the post-war extensions of alkali 
capacity were substantially completed and 
brought into operation and production of 
alkalis in 1950 was 10°, higher than the 
previous peak year, 1948. The corversion 
of a large part of the General Chemical 
Division’s sulphuric acid plant, based on 
sulphur, to the use of other raw materials 
was being carried out with all possible 
speed. Production of dyestuffs shared in 
the general increase of activity during the 
year, and an important contribution to 
output came from the new plant for the 
manufacture of fast vat colours at the 
Grangemouth Works. Moreover, arrange- 
ments had been made to buy a 350-acre 
site in Cheshire for a research and adminis- 
tration headquarters for the Pharmacev- 
ticals Division, and a pioneer plant for the 
production of nitro-phosphate fertiliser was 
being erected by the Billingham Division. 
This division had also bought two govern- 
ment factories, for the manufacture of 
ammonium nitrate at Middleton, Lancs., 
and for the manufacture of catalysts at 
Clitheroe, Lancs. The plant for the 
production of Ardil fibre had recently 
been started up by the Nobel Division and 
production of 10,000 tons p.a. initially was 
envisaged. The Plastics Division had a 
small pioneer plant in operation for the 
production of Terylene yarn, for which a 
full-scale commercial plant with a capacity 
of 11,000,000 Ib./year would be erected 
at the Wilton Works. 

Progress at the Wilton Works during 
the year had been good, and although no 
new plants were in operation, the following 
were nearing completion : plants for the 
production of polythene, formaldehyde 
and «-naphthylamine, closely followed by 
plants for ethylene oxide, ethylene glycol 
and Lissapol N detergent. Site work had 
also started on the General Chemicals 
Division’s chlorine plant, the first unit of 
which should come into production t0- 
wards the end of 1952. 
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Chemical Engineering Group Dinner 

The Chemical Engineering Group of 
the Society of Chemical Industry held its 
annual dinner on May 23 in London. 
Proposing the toast of the Society of 
Chemical Industry and the guests, the 
chairman, Mr. Norman C. Fraser, said the 
increasing membership of the Group was 
evidence of the continuing need for its 
existence side by side with the Institution 
of Chemical Engineers. The Group 
brought together all interested in chemical 
engineering, whereas, of course, the In- 
stitution was a qualifying body for profes- 
sional chemical engineers. Each body ful- 
filled a different need. Mr. Stanley Rob- 
son, president of the S.C.I., replying, said 
jt was a nice gesture on the part of the 
Group as the oldest in the Society to send 
a message of welcome to the newest Group, 
Oils and Fats, which was being formed in 
Liverpool on that day. The continuing 
vitality of the S.C.I. was shown by the 
constant formation of subject groups. 
Besides the Oils and Fats Group, another 
recent addition was the Corrosion Group. 

The final speech was given by Mr. 
H. A. R. Binney, Director of the British 
Standards Institution, who discoursed 
generally upon the contemporary economic 
and industrial scene. He thought that 
economic planning had come to stay and 
that everyone should try to make it a 
success, particularly when decisions were 
being made. Not enough was being done 
to conserve and substitute raw materials 
and in the much bigger efforts that would 
have to be made the chemical engineer 
would have an all-important role. 

Among the guests were the newly installed 
president of the Institution of Chemical 
Engineers, Sir Harold Hartley, Major V. 
Gloag, chairman of the B.C.P.M.A., Mr. 
C. G. Heyman, chairman of the A.B.C.M., 
and Dr. L. H. Lampitt, hon. foreign 
secretary, S.C.I. 


Price increases 

Fertilisers. The Board of Trade have 
made an order which provides increased 
maximum prices for: (a) all fertilisers in 
Great Britain other than muriate and 
sulphate of potash, but including com- 
pound fertilisers, and (6) all fertilisers in 
Northern Ireland other than muriate and 
sulphate of potash, ground phosphate and 
compound fertilisers. 

The increases in price are 3s. 6d. per 
ton for triple superphosphates, Nitro-Chalk 
and concentrated complete fertilisers; 3s. 
per ton for sulphate of ammonia; 2s. per 
ton for basic slag; and 1s. 9d. per ton for 
compound fertilisers, ground phosphate 
and superphosphates. These increases are 
to cover higher delivery costs due to the 
increase in rail freights. 

Paraffin wax. New prices for paraffin 
wax and scale announced by Shell-Mex 
& B.P. Ltd. vary according to the grade 
and quantity ordered. Wax with a melting 
point of 160 to 165 °F. now costs £125 per 
ton for a minimum of 1I-ton lots and 


£125 15s. per ton for smaller quantities; 
wax with an m.p. of 100 to 105°F. costs 
£83 per ton and £83 15s. per ton. Prices 
of intermediate grades vary accordingly. 
New prices for scale are {80 15s. per ton 
for a minimum of I-ton lots and £81 10s. 
per ton for smaller quantities. 


Automatic control conference 

A conference covering the whole field 
of automatic control ranging from research 
work on fundamentals to industrial applica- 
tions in process control is being arranged 
by the Department of Scientific and Indus- 
trial Research at the College of Aeronautics, 
Cranfield, Bedfordshire, frorn July 16-21. 
The conference will be formally opened by 
Sir Ben Lockspeiser, Secretary of D.S.I.R., 
and the opening paper will be presented by 
G. S. Brown, Professor of Electrical 
Engineering, Massachusetts Institute of 
Technology. The conference will be 
devoted mainly to a discussion of the papers 
contributed by leading instrument workers 
from industry and the universities in the 
U.K., U.S.A., Canada, France, Germany, 
Switzerland, Holland and Sweden. 


NORTHERN IRELAND 


Coal borings 

Speaking in the Northern Ireland House 
of Commons recently, the Minister of 
Commerce said that boring in the Coal- 
island district so far indicated that coal- 
bearing measures are not likely to be found 
above 4,000 ft., to which depth one of the 
bore holes has already been sunk. It was 
common knowledge that coal in some 
quantity existed in the Ballycastle area, 
but what that quantity may be and just 
where it existed remained unknown factors. 

It was anticipated that quarrying opera- 
tions would begin in the near future on 
a deposit of perlite in the Tardee area of 
County Antrim. 

SPAIN 


Tungsten export control 

An executive committee is to be formed 
to encourage the production and export of 
wolfram and its derivatives, and to control 
the trade in these materials, according to 
the Ministry of Industry and Commerce. 
The materials affected are wolfram ore, 
ferro-tungsten, tungsten metal and its 
oxides and salts. About 5°, of the foreign 
currency obtained from the export of these 
materials will be credited to the committee 
for the import of equipment for the mines 
and associated industries. The committee 
will be composed of Government officials 
and representatives of mining companies. 


DENMARK 


New paint materials company 

A joint Danish, Norwegian and Swedish 
chemical works has been built at Kastrup 
near Copenhagen. The works will pro- 
duce raw materials which are necessary for 
the paint industry and which are in short 
supply. The new company, Chemus 
Scandia A.S., will have a capital of 500,000 
(Norwegian) crowns. 
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HOLLAND 


International petroleum congress 

Over 1,450 foreign delegates participated 
in the International Petroleum Congress 
held at the Hague from May 28 to June 6. 
More than 250 addresses were delivered 
at the conference, which were divided into 
10 sections, as"follows: (1) Geology and 
geo-physics; (2) Drilling and production; 
(3) Physical methods of oil treatment; (4) 
Chemical methods of oil treatment; (5) 
Manufacture of chemical products based 
on petroleum, their properties and applica- 
tions; (6) Measurements and controls; 
(7) Utilisation of petroleum products; (8) 
Construction of equipment, materials, cor- 
rosion; (9) Transport, storage and dis- 
tribution; (10) Economic and statistical 
problems, documentation, education and 
training. 


Anhydrite production 

Approximately 500,000 tons of anhydrite 
could be produced annually in Holland, 
the Dutch Geological Service estimates in 
a recent report. Of the total output, 
100,000 tons could be employed in the 
production of gypsum, 100,000 tons for 
plasterboard, 150,000 tons for ammonium 
sulphate and 150,000 tons for cement and 
sulphuric acid. 

Anhydrite is found mainly in east Hol- 
land, where the layer near Schoonlo is 
about 200 ft. thick and covers an area of 
about 3 sq. km. It is estimated that 
approximately 150,000,000 tons could be 
obtained there, sufficient to"cover domestic 
requirements for the next 200 years. 


ITALY 


Synthetic fibre developments 

Snia Viscosa’s production in 1950 was 
20%, higher than in 1949. A 5", dectine 
in the output of reyon filament wes largely 
compensated for by a 46",, increase in 
staple fibre production. 

The company’s future plans include the 
modernisation of all equipment, the de- 
velopment of synthetic fibres and the 
improvement of complementary services, 
including hydroelectric plants and factories 
producing soda, chlorine, sulphur and 
other raw materials, as well as overseas 
development. 


GERMANY 


Atomic research permitted 

Certain relaxations recently announced 
by the Allied High Commissioner permit 
Western German scientific research in a 
number of non-military fields, including 
certain branches of nuclear physics and gas- 
turbine engineering. A special authorisa- 
tion for research must be obtained from 
the Military Security Board in each case. 

German scientists may also start work 
on air-flow, air conditioning, heat exchange, 
compressors and blowers, synthetic oils 
and rubbers, industrial explosives, ship- 
building and electromagnetic radiation, as 
well as in a variety of lesser fields, providing 
the work is not of a military nature. 
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NORWAY 


Control of Norsk Hydro 

In accordance with an agreement be- 
tween Norway and Switzerland concerning 
the taking over of enemy property, the 
Norwegian Government have taken over 
a large block of shares in the Norsk Hydro 
Co., so that the State now owns 46°, of the 
share capital. As other Norwegian private 
shareholders own 8°, of the stock, there is 
now a majority holding by national in- 
terests. 

At the same time, the Government have 
come to an arrangement whereby the 
State’s holdings in the Heréya electro- 
chemical factory are to be taken over by 
Norsk Hydro. These arrangements have 
been necessary owing to the different 
foreign interests in the Norsk Hydro 
Co., which had caused some difficulties 
in connection with Swiss interests. 


Sulphur exports 

Total Norwegian sulphur production 
this year is not expected*to exceed last 
year’s figure of about 100,000 tons. 
According to a statement by the Ministry 
of State, most of Norway’s sulphur exports 
this year will go to Finland and Sweden, 
which in 1950 also received the bulk of the 
76,162 tons of sulphur exported in that 
year. 

Norway last year also exported 389,066 
tons of sulphur pyrites, the bulk of which 
went to Western Germany, Sweden, Den- 
mark and Eastern Germany. Total pro- 
duction of sulphur pyrites last year in- 
creased to 749,363 tons from 247,465 tons 
in 1945, a slight decline from the 1,000,000 
tons produced before the war. 


FRANCE 


New plants for plastics and silicones 

Plastics production on a commercial 
basis is being hampered by the scarcity of 
basic raw materials. Phenol, polystyrene 
and polyethylene have been bought up by 
traders and high demand has brought 
about a speculative rise in prices. These 
materials are imported from the U.S.A. 
and Germany in quantities too small to 
meet rising demand. 

The same applied until recently to sili- 
cones, but now a French firm has obtained 
manufacturing rights from the U.S.A. One 
of the largest non-ferrous metals firms has 
taken a large share of the plastic tubes 
market and will sell readily to acid-manu- 
facturing plants. 

Large sums are being invested in plant 
for the manufacture of both plastics and 
basic materials for the industry. A 
petroleum chemicals firm has received the 
second instalment of a $1,750,000 E.C.A. 
grant for the construction of a plant to 
make ethylene and propylene from the 
petroleum of the Etang de Berre refineries. 
Increased prices of coke and electricity are 
pushing up the production cost of poly- 
styrene, polyethylene and the vinyl resins. 
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ISRAEL 


New superphosphates plant 

If enough sulphur is available, Fertilisers 
& Chemicals Ltd. can produce 36,000 to 
40,000 metric tons of superphosphate 
annually with present equipment. Opti- 
mum requirements are 100,000 tons. 

The company is building a continuous- 
process superphosphate plant which can 
increase total production to 84,000 to 
100,000 tons annually. This plant is 
scheduled to start operations soon. Ad- 
ditional plans call for construction of a 
phosphoric acid factory, which would per- 
mit production of triple superphosphate; 
an ammonium sulphate plant; and another 
sulphuric acid works. The sulphuric acid 
plant probably will use pyrites. 


Steel and oil outputs exceed plan 

Russia produced 27,200,000 tons of steel 
in 1950, according to calculations made 
on the announced results of the post-war 
five-year plan. Petroleum production was 
37,820,000 tons. Targets for 1950, an- 
nounced when the plan was launched in 
1946, were: steel 25,400,000 tons and petro- 
leum 35,400,000 tons. The results, in accor- 
dance with Russian practice, were given in 
percentages of 1940 production. 

The Soviet State Planning Commission 
said the plan had been completed in four 
years and three months. Over the whole 
economy it had produced 17°,, more than 
the target. Calculations from the percent- 
ages issued gave the following production 
figures: 

Pig iron, 19,350,000 tons (target, 
19,500,000); coal, 260,600,000 tons (target, 
250,000,000); electric power production, 
90,300,000 million kWh (target 82,000,000 
million kWh). 

The statement emphasised the impor- 
tance of the eastern oilfields, which were 
now the source of 44°, of the country’s 
total oil production, as against 12°,, before 
the war. 

Production of equipment for the power 
and oil industries was below the level 
required by the plan. 


NEW ZEALAND 


New fertiliser formula used 

Rather than ration fertilisers, it has been 
decided in New Zealand to reduce the 
water-soluble P,O,; content of fertiliser 
mixtures, in view of the lower imports of 
sulphur. By combining superphosphate 
with serpentine rock and N. African ground 
phosphate, it is thought that the maximum 
volume and total phosphatic content can be 
maintained even though water solubility is 
reduced. This programme has been de- 
veloped on the basis that 10,000 long tons 
of sulphur will be available from stocks 
and §2,500 tons from imports in 1951, 
which would permit the manufacture of 
537,000 tons of superphosphate. The 
industry has been operating on the basis 
of annual imports of 90,000 tons of sulphur. 


SOUTH AFRICA 


Chemicals from seaweed 

Investigations of the suitability of § 
African seaweed for the extraction of 
chemicals and salts, undertaken by one of 
the Union’s principal fishing companies, 
were favourable and a new industry for 
the production of alginates and other 
seaweed derivatives is expected to le 
established. The new company will te 
known as Cape Alginates Ltd. and js 
expected to begin operations soon. |t 
will seek an outlet for its products in the 
U.S.A. 


Uranium from gold mine residues 

A plant for extraction of uranium from 
gold mine residue slimes is to be erected 
by arrangement with the South African 
Atomic Energy Board by the West Driefon- 
tein Gold Mining Co. Ltd. The plant js 
expected to be ready for operation in 1953, 

The company’s contract with the Atomic 
Energy Board will be for the sale of 
uranium for 10 years from the time the 
plant is in full production. Arrangements 
have been made through the board by 
which the company will obtain the loan 
of the entire capital cost of the plant. 

Under a three-power agreement an- 
nounced in London last December, 
uranium from S. African gold mines is to 
be made available to the British and 
American Governments. It was stated at 
the time that South Africa might ultimately 
become one of the world’s most important 
uranium producers (see INTERNATIONAL 
CHEMICAL ENGINEERING, January 1951, 
p. 12). 


CANADA 


Metals and fertiliser project 

Sherritt Gordon Mines Ltd. have an- 
nounced a $28,318,000 programme for 
their nickel-copper property at Lynn Lake 
in northern Manitoba. It includes a nickel 
refinery in Alberta, at a location not yet 
chosen, costing $17,522,000. The pro- 
gramme is due to be completed in 1954. 

Workers and their families will be moved 
from the copper-zinc-silver-gold operation 
at Sherridon, Manitoba, which is nearly 
exhausted, to the new nickel-copper pro- 
perty at Lynn Lake, 120 miles further 
north. 

Preparations for the change have been 
under way for several years, and already 
$5,503,072 has been spent on it, in addition 
to that now planned. 

Yearly production at Lynn Lake, in 4 
completely integrated operation, is planned 
at: refined nickel, 17,000,000 Ib; copper, 
9,000,000 Ib.; cobalt, 300,000 Ib. and 
ammonium sulphate fertiliser, 70,000 tons. 


Sulphur from petroleum 

Canadian sulphur produced from pet- 
roleum will be supplied to the British 
Columbian pulp and paper industry for the 
first time in the near future, according t 
an announcement made jointly by the 
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Powell River Co. and the Shell Oil Co. of 
Canada. Mr. W. V. Ash, president of the 
Shell Oil Co., said that the first Canadian 
plant to help meet the pulp and paper 
industry’s sulphur shortage from petroleum 
would be built by Shell of Canada at a 
natural gas field 30 miles from Calgary. 


U.S.A. 


More synthetic rubber planned 

The U.S. Government is planning to 
get another 100,000 tons of synthetic rub- 
ber from its present facilities, according 
to a statement to Congress by Mr. W. E. 
Harber, chairman of the Reconstruction 
Finance Corporation. He said that, at 
the same time, additional plants were 
being planned. 

He estimated it would take twelve 
months to get a 100,000-ton increase by 
effecting process changes and by the 
modification and addition of equipment at 
existing plants now capable of producing 
760,000 tons a year. It would take eighteen 
months to construct completely new plants, 
assuming full priority assistance is pro- 
vided. Mr. Harber forecast that the 
R.F.C. would attain the present 760,000- 
ton production goal in June. It was 
producing now at an annual rate of 660,000 
tons. 

Mr. Harber said it was too early to 
predict how far a new experimental rubber 
material would go to alleviating the present 
rubber shortage. The material was made 
by combining synthetic rubber with com- 
pounding oils. The resulting material 
could be substituted for GR-S synthetic, 
pound for pound, in tyres, according to 
preliminary tests. 


Monsanto expansions 

About $90,000,000 is to be spent by 
the Monsanto Chemical Co. on the expan- 
sion of its organic chemical division re- 
search laboratories at Charleston, West 
Virginia, and its Nitro plant research 
division. Construction of the new unit 
is expected to begin soon, with completion 
scheduled for the spring of 1952, according 
to the vice-president of the company. 


New chemical processes 

Newly devised chemical processes were 
recently described at a meeting of the 
Chemical Engineers Club of Washington. 
A ‘platforming’ process which could 
produce as many as 700,000,000 gal. of 
benzene a year was outlined by Dr. Haen- 
sel, Universal Oil Production Co., Chicago. 
He explained that the process consists of 
contacting heated oil vapours with a cata- 
lyst containing platinum. This changed 
the molecular structure to produce ben- 
zene. The process can also be used to 
improve the octane count in gasoline, he 
added. 

Dr. W. C. Schroeder, chief of the Bureau 
of Mines synthetic fuels branch, pointed 
to coal hydrogenation as a promising means 
of producing aromatic chemicals. He said 
a pilot unit installed at Louisiana had 


shown that the process had important 
possibilities for the production of benzene, 
toluene, xylene and phenols. He declared 
that a commercial plant for producing 
30,000 barrels/day of liquid hydrogenated 
products from coal would in turn produce 
about 34,000,000 gal. of benzene, 
50,000,000 gal. of toluene and 56,000,000 
gal. of xylenes, in addition to other aromatic 
chemicals and fuel oil. 

Dr. C. L. Levesque, Rohm & Haas Co., 
Philadelphia, said a new chemical synthesis 
process, which uses a carbon-monoxide- 
hydrogen mixture, showed important pos- 
sibilities for the production of alcohols for 
use in detergents, plasticisers and synthetic 
lubricants. 


Chemical company plans extensions 

A large-scale expansion programme to 
increase production facilities for certain 
chemicals now in short supply is planned 
by Wyandotte Chemical Corp. The pro- 
jected expansion will increase overall out- 
put of chemical products by 20°, Pro- 
duction of chlorine is to be increased by 
80°,, and soda ash by 20°,,. The plans 
also provide for an increase in the output 
of a number of detergent and industrial 
cleaning products. The initial phase of 
the programme is scheduled to be carried 
out within the next two or three years at 
a cost of about $20,000,000. 


Rubber chemical container 

The U.S. Rubber Co. has developed 
a collapsible, returnable and re-usable 55- 
gal. fabric drum suitable for shipping 
liquids. Limited quantities are being pro- 
duced for essential uses in the petroleum 
and liquid chemical fields. The company 
said that its drum is tough, lightweight, 
easy to lift, roll, handle and stow. 

Experimental tests indicate the drum is 
suitable for shipment of oils, greases, fats, 
acids, paints, emulsions, soaps, dry pow- 
ders and a variety of pharmaceutical and 
industrial chemicals. Made of cord fabrics, 
it is impregnated with synthetic rubber 
and moulded in a single piece. The pro- 
duct is a hard-wearing but flexible drum 
about the size of the usual barrel or drum. 
When empty, the container weighs less 
than 30 lb. Through use of the drum, 
savings in return shipping costs will result. 
It is estimated that over 2,500 collapsed 
drums can be shipped in a standard rail- 
road box-car that would hold only 300 
rigid drums. The maker also claims safety 
advantages for the product, since it does 
not require venting when being filled or 
emptied. This will eliminate the hazards 
met in handling certain acids and liquids. 


CHILE 


Nitrate by solar evaporation 
Large tanks measuring 210 230 yd. 
20 in. deep, are to be used at Maria 
Elena, Antofagasta, to produce potassium 
nitrate crystals by solar evaporation. The 
new system is said to offer great advantages 
over the Shank and Guggenheim systems, 
which require fuels to produce nitrate. 
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INDIA 


Cement industry expanding 

Production capacity of the cement in- 
dustry is expected to go up by more than 
350,000 tons in the first half of this year 
and by 600,000 tons in the second half. 
Seven new schemes aimed at stepping up 
cement production in India are now nearing 
completion. Recently three new factories 
went into production and seven expansion 
schemes were implemented. The total 
capacity of these is estimated at more than 
1,000,000 tons. 

While the total number of cement fac- 
tories last year remained at 21, their pro- 
duction capacity increased from 2,900,000 
tons to 3,110,000 tons. Total cement out- 
put last year was 2,600,000 tons—an 
increase of 1,100,000 tons over that of 1948. 

This steady increase of production made 
it possible for the Government to meet in 
full all essential requirements. Meanwhile, 
a large limestone reserve suitable for the 
manufacture of cement has been found in 
a part of the Guntur district of Madras. 


Heavy chemical production expands 

The production of heavy chemicals in 
India in 1950 showed an increase over 
that of the previous year. Production of 
sulphuric acid increased from about 99,000 
tons in 1949 to more than 100,000 tons 
in 1950. Output of soda ash rose by more 
than 26,000 tons and that of caustic soda 
by about 4,500 tons. Other chemicals 
which registered production increases were 
superphosphates, ammonium sulphate and 
liquid chlorine. 

Speedy consideration of a project to 
produce synthetic phenol in India was 
recently urged at a meeting of the Indian 
Chemical Manufacturers’ Association in 
New Delhi. The development of coal-tar 
distillation and production of intermediates 
also was stressed. 

The principal difficulty in the heavy- 
chemical field is the uncertainty of sulphur 
supplies. The association has suggested to 
the Government that it should consider 
the possibility of establishing a plant to 
produce sulphur from gypsum. It also was 
suggested that surveys to discover ad- 
ditional deposits of sulphur in Assam and 
elsewhere be intensified. 


Steel output rising 

A considerable increase in the produc- 
tion of finished steel in India was recorded 
last year. Total production in 1950 was 
983,000 tons, as against 930,000 tons in 
1949. Steps to increase further the pro- 
duction of steel so as to reach a target figure 
of 1,000,000 tons are under way. 

The Tata Iron & Steel Co. have finalised 
their proposals for expansion which will 
increase their annual capacity by 181,000 
tons of finished steel. One important 
feature of the scheme is that it includes 
the establishment of a strip and tubular 
steel mill. India does not yet manufacture 
strip and, except for her small home pro- 
duction of tubes, has to depend entirely 
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on imports for her requirements of pipes. 
Estimated cost of this expansion scheme is 
Rs.240,000,000. 

The Mysore Iron & Steel Works are 
also progressing with their expansion pro- 
gramme which will increase their capacity 
by about 70,000 tons a year. The Govern- 
ment of India have agreed to grant a loan 
for this purpose. 


JAPAN 


Vinyl-chloride plant started up 

A new vinyl-chloride plant, owned by 
the Mitsui Chemical Industry Co., has 
started operating in Nagoya. The plant 
has a capacity of 150 tons/month. Approxi- 
mately 50 tons/month will be processed at 
the plant into sheets and insulating material, 
the remainder will be sold to other 
processing plants. 

The Mitsubishi Chemical Co. is plan- 
ning to establish a 250-ton’month vinyl 
chloride plant. 

IRAQ 


Vegetable oil processing plans 

Iraqi-grown cotton seed is to be used to 
produce hard oils under plans for a new 
industry to be started shortly in Iraq. 
A number of experts and capital investors 
have already made a thorough study of the 
process of hydrogenation to be used in the 
production of the oils and have pronounced 
favourably upon it. 

It will be two years before the industry is 
working. Capital expenditure involved 
will be only 100,000 Iraq dinars. On the 
basis of current annual requirements of the 
oils to be produced, the industry will use 
about 15,000 tons of the 600,000 tons of 
seed grown. 

Advantages of the scheme as enumerated 
by Sayid Sheeth Namman, Director General 
of Industries, are : 

(1) It will produce hard oils required 
for soap manufacture. At present these 
have to be imported at a cost of 500,000 
Iraq dinars a year. 

(2) The production of synthetic ghee as 
foodstuff, which can be offered to the 


public at considerably lower prices than 
natural ghee, and will be produced under 
up-to-date sanitary conditions. 

(3) The utilisation of cotton seed as raw 
material for this industry. 

Natural ghee is not available locally in 
adequate quantities to meet popular de- 
mand, nor is the product within the means 
of the average pocket. Synthetic ghee, on 
the other hand, can be produced to meet 
the country’s full requirements at prices 
50% cheaper than the natural variety. 
Some 1,000 tons of imported hard oils are 
consumed every year by the soap 
manufacturing industrv. 





Distillation systems 

Knowledge of vapour-liquid equilibrium 
data is indispensible for the design of dis- 
tillation columns and for the prediction of 
the performance and operating character- 
istics of existing columns. This informa- 
tion is scattered throughout the literature 
and hitherto the only collections of such 
data are a number of systems in Perry’s 
‘Chemical Engineers’ Handbook’ and 
Kirschbaum’s ‘ Distillation and Rectifica- 
tion.’ Distillation engineers will, therefore, 
welcome this painstaking compilation* of 
no fewer than 176 distillation systems 
divided into three parts: Binary, ternary 
and multi-component systems. 

Almost all papers reporting the data of 
vapour and liquid equilibrium refer to the 
components of each system by their 
common names, familiar to all chemical 
engineers. However, it was thought that 
the arrangement of the system according to 
the alphabetical order of the common 
names might create some confusion so a 
formula index has been prepared for the con- 
venience of locating the system in the table. 

This is a most valuable reference book 
for all interested in distillation. 

* Distillation Equilibrium Data by Ju Chin Chu, 
Associate Professor of Chemical Engineering, 
Polytechnic Institute, Brooklyn. Reinhold and 


Chapman and Hall, London, 1950. Pp. 304 
including index. 48s. 
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MEETINGS 


Incorporated Plant Engineers 

June 12. ‘ Maintenance of Industrial 
Instruments,’ by a representative of Cam. 
bridge Instruments, Ltd., 7.15 p.m., Engi- 
neers’ Club, Albert Square, Manchester. 


Society of Chemical Industry 

July 9-13. Seventieth annual generg| 
meeting and symposium ‘ Water in Ip. 
dustry,’ Imperial College, London, $.W 7, 


Institution of Chemical Engineers 

July 17. Conference ‘ Mixing ang 
Agitation in Liquid Media’. Papers: 
10 a.m.-12.30 p.m., ‘ Recent Developments 
in the Theory and Practice of Agitating 
and Mixing,’ by Prof D. M. Newitt, 
G. C. Shipp and Dr. C. R. Black, ‘ Mixing 
of Coal with Liquids,’ by R. A. A. Taylor, 
‘Practical Aspects of Liquid Mixing and 
Agitation,’ by B. N. Reavell. 2 pm- 
4.30 p.m., ‘ Liquid-Liquid Mixing 4; 
Affected by Internal Circulation within 
Droplets,’ by Dr. F. H. Garner and A. H. 
P. Skelland, ‘ Action of Free Jets in the 
Mixing of Fluids,’ by H. Fossett and 
“Some Factors Affecting Mixing Processes 
in the Ceramic Industry,’ by A. E. Dodd 
and F. J. Goodson, Royal Institution, 21 
Albemarle Street, London, W.1. 


International Conferences 


June 11-15. Symposium on Molecular 
Structure and Spectroscopy, organised by 
the American Physical Society and the 
Ohio Sate University at the University. 

July 2-4. Annual conference of the 
American Society of Heating and Venti- 
lating Engineers at Portland, Oregon. 

July §-11. Ninth International Manage- 
ment Congress, organised by the Inter- 
national Committee of Scientific Manage- 
ment and the Belgian National Committee 
of Scientific Management, Brussels. 

July 6-14. Nuclear Physics Congress and 
General Assembly, International Union of 
Pure and Applied Physics, Copenhagen, 
Denmark. 





Recent publications 


Crushing equipment. Machines for 
breaking, crushing, pulverising, and grind- 
ing friable and semi-friable materials 1 
suit product requirements from 8 in. cube 
down to minus 300 B.S. mesh in capacities 
from a few hundredweights per hour to 
hundreds of tons per hour are described 
and illustrated in a booklet recently pub- 
lished by British Jeffrey-Diamond, Ltd. 

Homogenisers. Used for blending, 
mixing and emulsifying, the 71-Homo 
homogenisers marketed by S. N. Bridges 
& Co., Ltd., are described in a new leaflet. 
The machines work on the principle o 
triple dispersion. Three separate sets 0 
grinding surfaces process the product m 
turn, giving the desired degree of blending 
in one operation. They are particularly 
suited to the processing of paints and pig- 
ments, food products and textile finishes. 
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LEONARD HILL 


PUBLICATIONS 


for industry 


CONTINUOUS PROCESSING OF 
FATS By M. K. Schwitzer 
Now published 30s. 10d. post free 


Impact of the War on the Supply of Oils and Fats. 
The Task of Technology in a World Scarcity of Oils and 
Fats. Continuous Vegetable Oil Production Methods. 
Production of Fish O1ls. Continuous Refining of Vege- 
table and Fish Oils. Processes Involving Changes in the 
Chemical Characteristics of Oils. Finishing Processes in 
the Production of Food Fats. Manufacture of Soap and 
Glycerine. Appendix. Index. 


345 pages 


DRYING OILS, THINNERS AND 
VARNISHES By J. S. Remington 


Second edition 170 pagesillustrated 15s. 10d. post free 


Linseed, China Wood, Oiticica, Perilla, Soya Bean, 
Sunflower, Safflower and other Drying Oils. 
Turpentine, Pine Oil, White Spirit. Dipentine, 
Benzene and Benzol. Toluene and Xylene Methy- 
lated Spirit. Miscellaneous Solvents, Oil Varnishes 
from Natural Resins. Resin Varnishes and Gloss 
Oils. Ester Gums. Synthetic, Phenolic, Alkyd and 
Cumaron: Resins. Copal Esters. Spirit and In- 
sulating Varnishes. Stand Oils and Varnishes. Driers. 
Varnish Defects. 


PAINT LABORATORY NOTEBOOK 
By J. S. Remington 


Fourth edition 210 pages 15s. 10d. post free 


Simple Tests for White Pigments. Simple Tests for 
Colour Pigments (Yellow, Blue, Green and Red 
Pigments, Organic Toners and Lake Colours, 
Black Pigments, Examination of Mixed Paints). 
Cellulose Lacquers. Other Tests (Oils and Turpen- 
tine, Standard Solutions for Testing, the Flame 
Test). Some Physical Tests. The Analysis of 
Natural Resins. Synthetic Resins. Determination of 
the pH Value. Useful Data. Index. 


VARNISH MANUFACTURE AND 
PLANT By Dr. H. W. Chatfield 


Reprint now available 45s. 10d. post free 
500 pages illustrated 


The choice of raw materials for plant construction; 
The properties of raw materials for plants; Storage 
of raw materials, intermediates and finished products; 
Heat transfer; Transportation of fluids; Valves and 
cocks; Vapour condensation; Mixing; Cleansing; 
Manufacture of treated oils; Manufacture of 
dehydrated castor oil; Manufacture of driers and 
other metallic soaps; Manufacture of copal and 
rosin esters; Manufacture of alkyd resins; Manu- 
facture of phenolic and urea-formaldehyde resins; 
Manufacture of natural copal varnishes; Manufacture 
of black varnishes; Manufacture of spirit varnishes; 
Manufacture of paint removers; The layout of a varnish 
factory; Some legal aspects of varnish manufacture. 
¢ 


WOOD PULP AND ALLIED 
PRODUCTS By Dr. Julius Grant 
35s. 10d. post free 


Second edition reprinted 1950 
312 pages illustrated 


General Introduction. Historical. Cellulose and the 
Wood Fibre. Identification and Evaluation of Pulping 
Woods. Preparation of Wood for Pulping. Mechanical 
or Groundwood Process. Sulphite Process: Description 
and Chemistry; Practical Considerations and Plant. 
Alkaline Processes: Theory, General Description and 
Chemistry; Practical Considerations and Plant, Soda 
Recovery Plant. Bleaching of Wood Pulp; Theory; 
Practice. Mechanical Purification and De-Watering of 
Wood Pulp. By-Products from Wood and Wood- 
Pulping Processes. Testing Methods: Physical; Chemical 
Tests; Tests for Rayon and Specialty Pulps. Use of 
Wood Pulp: The Paper and Board Industries; After- 
processes for Paper-Rayon. Miscellaneous other uses for 
Wood Pulp. The Future of Wood Pulp. Indexes. 


Obtainable from your usual bookseller or 


17 STRATFORD PLACE, LONDON, W.1 
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SNOWING 


THE ONLY PROCESS WHICH WILL SIMULTANEOUSLY 
* Completely remove rust and scale 
* Neutralize against re-rusting 

* Provide a phosphate coating 

*% Bind paint to metal 


JENOLIZE AND ECONOMISE 








(Ti) 
Save Metal, Save Money, Save Labour with— { ‘ 
JENOLITE RUST REMOVER AND NEUTRALIZER ||) | 4 
Other ‘* Jenolite'’ Products: — ~~ | fo 
Aluminium Keying Solution, Metal Degreasers, | = Ty 
Soldering Solutions, Aluminium Degreaser, [ = oy 


Paint Strippers, Heavy Scale Remover, Black 


Finish Salt. ~~ 
JENOLIZE ALUMINIUM BEFORE PAINTING ! , 


ad a “ 
Manufacturers of —) s*eeve, 
Chemicals for 33 $s: 


Metal Treatment ~ 





ES 
nee? Or 
Write for further particulars to Dept. 149 
JENOLITE LIMITED, 43 Piazza Chambers, Covent Garden, 
London, W.C.2. Telephone : TEMple Bar 1745, 3058 and 5059 


Scottish enquiries to JENOLITE (Scotland) LTD. , 304 High St., Glasgow, C.4. Tel.: Bel! 2438/9 








FOR ALL PURPOSES 
IN VARIOUS GRADES 
OR MADE TO CUSTOMERS 
OWN REQUIREMENTS 


Manufactured by the PLONEERS in Great Britain 


J. & J. MAKIN (metats) LTD 


Room 57, Grosvenor Chambers, 16 Deansgate 
Manchester, 3 
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PASCALL 


sifters have years of experience of sifting behind their de- 
sign. Our experience of sifting covers a wide range of mat- 
erials Let ushelp you with your problem. Tests undertaken 
on your material and technical data supplied free of charge 


Outputs range from tons to Ibs. per hour 





Write for list 196 


Tel : Paddington 7236 


THE PASCALL ENGINEERING CO., LTD., 114, LISSON GROVE, LONDON, N.W.1 
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JACKSON - CROCKATT 


PATENT 
DRY GRANULATOR 
For 


Rusks - Breadcrumbs - Biscuits 
Breakfast foods - Chemicals, etc. 


Minimum Fines 


j. G. JACKSON & CROCKATT LTD 


NITSHILL ROAD ~: THORNLIEBANK - GLASGOW 
Telephone: Giffnock 391 Telegrams: ‘‘ JAKCRO”’ Thornliebank 

















wcighing AUTOMATIC WEIGHING | 


filling AND PACKING MACHINE CO. 
eialitens (Proprietor: ARTHUR R. SMITH) 
Caroline Street, 


of : 
POWDERS, DRY GOODS, pena te England 
LIQUID AMPOULES, etc. Export Enquiries Invited 
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CLASSIFIED ADVERTISEMENTS 
MUST BE PREPAID 
3d. a word, minimum 4s. Box number 1s. extra 


Replies to BOX Numbers 
should be addressed to 
International Chemical Engineering, 17 Stratford Place, W.| 


SEMI-DISPLAY RATES ON REQUEST 





SITUATIONS VACANT 


ENERAL MANAGER tequired to take control of 

London firm of Engineers’ Representatives specialising 
in Plant and Equipment for the Steel, Non-Ferrous 
Metals, and Chemical Industries. Applicants must have 
commercial experience and background in heavy industry ; 
languages helpful ; replies, with full particulars, age, 
salary required, when free, will be treated as confidential.— 
Reply Box No. 5022. 


[MPERIAL SMELTING CORPORATION LTD. has 
vacancies at its Avonmouth Works for structural, 
mechanical and chemical draughtsmen. All posts are 
permanent and superannuated and opportunities exist 
for further promotion inside the Organisation. Annual 
leave and conditions of employment are good and ex- 
penses will be paid for interviews. Duties are varied 
and include the design and details of steel structures, 
heavy mechanical enginee: ane plant and mechanical 
handling plant in the chemical industry. It is essential 
for applicants to be between the ages of 23 and 40, to have 
served ag apprenticeship and o'! coheed their National 
Certificate or equivalent, and to have had at least four 
years’ drawing office experience. Added qualifications 
and experience will be an advantage and will be taken 
into consideration when commencing salary is arranged. 
—Applications quoting reference SMC/ICE, giving 
details requested above, to Personnel Manager, "Imperial 
Smelting Corporation Ltd., Avonmouth, Bristol. 


SUCCESSFUL Home Study Courses for B.Sc.(Eng.), 
A.M.L.Chem.E., A.M.I.Mech.E., CITY & GUILDS 
etc., on ‘ NO PASS—NO FEE’ terms, and the widest 
range of courses in all branches of Plastics, Chemical 
Eng., and allied subjects. Send for 176-page Hand- 
book—FREE and without obligation, B.I.E.T., 394, 
Shakespeare House, 17, Stratford Place, London, W.1. 


UNEQUALLED postal instruction in Chemical 
Engineering (General Chemistry, Chemical Tech- 
nology, eee of Iron and Steel Manufacture, In- 
c and Organic Chemistry, Fuel Technology) is 
offered by the le. S., world’s largest and greatest school 
tending by the corres mdence method. There is also 
a Course in Chemi orks Management. Our instruc- 
tion is backed by $9 years of successful experience. Let 
us send you a copy of our special booklet, ‘ Chemical 
Engineering.’ It is packed with information on how to 
win promotion and better pay. Write for it today. It is 
free. So are the willing services of our Advisory Depart- 
ment.—International Correspondence Schools, Ltd., 
Dept. 326, International Buildings, Kingsway, London. 














SITUATIONS WANTED 


ILLING to offer my services as Sole Resident 

Representative or Agent of any American and 
European firms or manufacturers in India on a suitable 
term either of commission or monthly salary basis. 
Have high connections with tea planters and film ex- 
hibitors and distributors. Opening office shortly in 
Calcutta.—Write Robin Baruah, Rajabhetta Tea Estate, 
P.O. Rehabari, Dibrugarh (Assam), India. 


WANTED 


WANTED REGULARLY for treatment in our own 

works. Residues containing cadmium, copper, tin, 
zinc, lead, nickel. Offers to Oakland Metal Co. Ltd., 
Oakland Works, Willington, Derby. Telephone No.: 
Repton 391/392. 


WANTED 
(continued) 

ANTED—Woolgrease, any quantities 

Submit samples with b quotations, to Wi 
Ltd., Central Chambers, C df 
quoting reference ESL. 
WE pay the highest 

for used 40/45- drums 
Immediate collection.—Process 
Coborn Road, London, E.3. 


un, Fak 


d | Yorkshire, 





rices obtainable in this country 
in sound condition. 
Salvage Ltd., 79-83 
Telaghene Advance 1676. 





U.S. FIRM NEEDS CHEMICALS 


CADMIUM METAL 
CADMIUM SALTS 
SODIUM CYANIDE 
COPPER CYANIDE 
POTASSIUM CYANIDE 
NICKEL SALTS 


Send Offers of 1-20 Tons to: 


ACETO CHEMICAL CO., INC. 
82 Beaver Street, New York 5, N.Y. 














WANTED. Formalin Sodiems Acetate White Arwen 
—C. W. Longney, Oxford C s, St. S 
Street, Bristol, 1. 
WANTED. U 
Longney, Ox! 
Bristol, 1. 
Wr". Aluminium Paste and Canary Litharge.— 
C. W. Longney, Oxford Chambers, St. Stephen’s 
Street, Bristol, 1. 





2 tons Sodium Nitrite —C. W. 
‘ord Chambers, St. Stephen’s Street 





WM. DAWSON & SONS LTD. 
102 Wigmore Street, London W.1 
Buyers of All Classes 
of Scientific Fournals 


Please offer us all your redundant Periodicals 
for which we pay the highest current prices 











MISCELLANEOUS SALES 


PEN-TOP steam jacketed Boiling Pan, 80 gallon 

capacity, F.D.P. s/s, 50 lb. working pressure. Twin 
3-gallon Porcelain Pot Mill complete with motor and 
charge of pebbles.—Box No. $021. 


GLASSBLOWING, repetition and scientific, by Hall 
Drysdale & Co. Ltd., of 58 Commerce Road, Wood 
Green, London, N.22. Phone, BOWes Park 7221-2. 


OHM, LTD., crush, pulverise, grind and grade 

raw materials everywhere ; 3 factories in main industrial 
centres.—Please send your enquiries to 167 Victoria 
Street, London, S.W.1. Victoria 1414. 


HEMICALS, PIGMENTS, METAL POWDERS.— 
DOHM L'td., 167 Victoria Street, S.W.1. 


UMPS. New Government surplus diaphragm lift 
and force for water, sewage, thick and gritty iquids, 
etc., 2 in. inlet and outlet, 950 g.p.h. Immediate delivery. 
£5 2s. 6d. Hose also in ’stock.—The Sterling Pump Co. 
Ltd., Spalding. Tel.: Spalding 2404. 
FOR SALE. Infra Red Gas Heating Panels. A complete 
installation of 57 Panels with control cocks and pipe- 


work for disposal, offers wanted.—Terrell’s Paint & 
Varnish Co., Ltd., 8 Sunbeam Road, Park Royal, N.W.10. 





CLASSIFIED ADVERTISEMEN 

will not appear unless payment is made 

by the 17th of the month Preceding 
publication 





MISCELLANEOUS SALES 


(continued) 


ABORATORY Test Sieves to B.S. 410:43 or com 

mercial quality ; ring or write for brochure.—Endecoy 
(Filters), Ltd., 251 Kingston Road, London. S.W, 19. 
Liberty 8121/2. 


BUSINESS OPPORTUNITIES 


PULVERISING, grinding, — drying. We — 
and deliver. Crack Pulverising Mills Ltd., 49-51 Bag 
cheap, London, E.C.3. Mansion House 4406. 


JouRsaL of the American Chemical Society and othe 
Chemical Journals wanted to buy for cash. —Ashiley, 


24 East 21st Street, New York City (10). 


SW/HEN Planning Complete Chemical Plant’ is th 
title of our illustrated folder describing our world. 
wide achievements. If you need complete chemical 
engineering services this folder will tell you what we can 
do.—Bamag Ltd., Rickett Street, London, $.W.6 


INSTITUTES 


PROFESSIONAL Institute for Executives in loca 

industry and service (Administrative and Technic 
Fellows and Associates). Particulars regarding admission 
on request from THE SECRETARY, 241 BRISTOL 
ROAD, BIRMINGHAM s. 


MISCELLANEOUS 


FULL STEAM IN FIVE MINUTES with B &A 
Electrode Boilers, used by British industries for 29 
years. No Boilerhouse, no flue, no attendant needed, 
Most compact and convenient steam raisers available, cag 
= machines using the steam. Write for leaflet 161, 

tian and Allen, Ltd., Ferndale Terrace, Harrow, 
Middlesex. 


RAILERS.—Ex-Govt. pre-selection stock, 30 cwt 
to 20 tons carrying capacity. Unused ; equal to new. 
We have supplied thousands of satisfied custome 
throughout the U.K. and abroad. In reply please state 
omanng capacity and body lengths required.— 
Ltd., iler Distr#butors, 76 Wellington Road South, 
Seockpett. 


GRINDING, mixing, sifting. We have facilities for 
grinding, mixing and sifting a wide range of materials 
in modern plant of large capacity. No risk of con 
tamination, as we do not handle dirty or objectionable sub- 
stances.—Ou Millar & Co., Ltd., hames House, 
Queen Street Place, London, E.C.4. 


NALYSIS.—Rapid Routine Analysis. Specialised 

Analysis. Ultimate Analysis. Assays. All Assays 
according to British Pharmacopoeia and Codex.—Write 
for particulars to Newchem Ltd., Poynton, Cheshire. 


PATENT No. 500201 for ‘ Improvements in or relating 
to the Recovery of Stabilised Gasoline from Vapours 
produced in Cracking Hydrocarbons.’ Owners desire to 
meet all demands for the utilisation of this patent and 
invite enquiries from manufacturers in Great Britain 
prepared to assist in its commercial exploitation.—Address 
in first instance Messrs. Pollak, Mercer & Tench, 
Chartered Patent Agents, 134 Cheapside, London, E.C.2. 


WE buy and sell Heavy Chemicals and allied articles.— 
CECIL FARMS, LTD., $3 Tottenham Court Road, 


London, W.1. Telephone: LANgham 2499. 








THE PULMAC MILL 


For producing the best results in the reduction of all 


Dry materials to the desired mesh in one operation 





INTERNATIONAL PULVERISERS LIMITED 


70 VICTORIA STREET 
LONDON, S.W.1, ENGLAND 


*Phone : 
Victoria 
2958 


*Grams : 
“ Pulgrind ”’ 
Sowest London 








INTERNATIONAL CHEMICAL ENGINEERING, June 195! 















e state 
artruk 






ies for 
aterials 
f con- 
le sub- 
House, 


ialised 

Assays 
-Write 
ire 


Road, 


ee 


